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Stein, Walker, 

Steigenberger, Millen 

Cross-Exam by Bayly 

Yellowknife, N.W.T. 

December 16, 1975. 

(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: We'll come 
to order this morning. 

MR. ANTHONY: Mr. Commissioner, 
I believe we were to continue with the cross-examination 
of this panel but I believe Mr. Bayly is going to pro- 
ceed now with his. 

JEFFERYsN..STEIN 

CHARLES EDWARD WALKER 

LANCE WILLIAM STEIGENBERGER 

JOHN M. MILLEN, resumed: 
CROSS-EXAMINATION BY MR. BAYLY: 

@) Mr. Stein, I wonder if 
we ‘could stare with you, Ssi1r,, and. looking at your 


evidence on the kinds of studies and the approach that 


you took, would you agree with me that there were 





Various levels of study that you took, and they included] 
in the first instance, surveys either from the ground or | 
in helicopters? 

WLINESS. STEIN: Yes, that’s 
true. 

Q And when you talk about 
a synoptic helicopter survey, I gather that's a short 
one. 

A It's very short,yes. 
Usually two days at the most. 

Ce And when you take a 
helicopter survey it only has real value in a clear wate 
stream. 


A Partially true; we can 
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Stein, Walker, 

Steigenberger, Millen 
Cross-Exam by Bayly 

still get information such as whether it's domestically 
fished, whether there are any natural blockages to 

fish migrations, this sort of data. 

Q You referred as well to 
Site specific information collected through a series of 
intensive stream studies. You haven't described those 
intensive stream studies and I wonder what they involved. 
Would you describe them, at least in general? 

A Generally what we did was 
to select streams within each of the study regions that 
we had established on the Mackenzie,which hopefully we 
could take -- this was again after doing from one to 
two, depending on the site, one to two years of 
survey data,more or less -- after which we would select 
streams that we thought in our opinion at least 
were fairly typical streams in that region. We then 
attempted to establish a fish fence or a weir in that 
stream, and essentially stay with it for the full open 
water season, at least. In this way then we were 
able to actually monitor the fish coming into the | 


stream, get a better figure on numbers than we previous- 





ly had. We would also be able to monitor out stream 
migration, in other words get, I think, much more 
detailed life history information than we would say in 
a synoptic survey type of operation. 

Q All right. the synoptic 
survey, I gather, really only tells you where you can 
see fish, where some figfh are at a particular time. 


A The instances where you 
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Stein, Walker, 

Steigenberger, Millen 

Cross-Exam by Bayly 
are actually able to see fish are, I would suspect, 
fairly limited in number. You would also require a 
fair number of fish in one site. What you cm get out 
of it is,through your sampling effort,an essessment of 
what species are there. You can get a crude assessment 
of what the relative abundance might be compared to 
other systems and the data you get from them. You can 
assess the state of maturity for the fish which would 
give you in some cases at least a handle on whether 
Or not they potentially wiil be spawning in that 
system. You can get, if water conditions are favorable, 
an assessment of what we have classed as potential 
Spawning areas, in other words gravel an .Oust 
Opinion or a sub-strait that in our opinion appeared 
to be suitable for spawning purposes. 

Q So in some cases you 
might find an area in which there were no fish but 
which you would be able to say from your experience 
in other areas would be a likely place for fish to 
spawn, aS an example. 


A Well, you could still say 


yes that it is a likely place for fish to spawn. 

Q That's what I'm saying. 
You were,in other words, not just looking for fish but 
you were looking for areas in which you would likely 
find fish, at least at some times of the year. 
A RIGhte. 
Q Now I gather neither of 


these two kinds of studies will tell you a great deal 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 
about the dynamics of a species, that is their migra- 
tory routes and their seasons of spawning, where they 
over-winter, for example, what they do in the summer- 
time. , 

A Well, this is what I was 
referring to, @8 life history information, and yes, 
I think it will to a degree. It certainly has to be tied| 
in with the information that say has been collected on | 
the mainstem Mackenzie and what-not, that by having a | 
weir in there, which essentially does not permit fish 
to go up or downstream unless they pass through that 


weir, then we should haeé a good handle on it. 


Q All right: but what it 





does do is it tells you what happens at that particular | 


Site and when it happens. 
| 
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A That. 2S Correct. 

@) And you have to do that 
at a number of locations to be able to start to put 
together the jigsaw puzzle of the life history, or 
you depend on somebody else's research to do that? 

A To get the most ideal 


information, yes. 





| 
| 


Q Now, at what point do you| 


take the next step, or have you already taken it which 


will enable you to start to understand the interdependen¢e 


of species in an aquatic ecosystem? 

A Was that the interde- 
pendence? 

Q Yes. 


A Well, I am not quite 


sure what you are referring to here as interdependence. 


I would look at it from the point of view of feeding 


habits and that you would be collecting simultaneously. 


©) You would be collecting 
those simultaneously at the sites in which you had 
the weir and the studies going on? 

A Yes, you would dead 
kill a certain amount, a certain number of species 
or fish of per species, rather. 

Q So in that specific 
location you might be able to tell where fish were 
feeding? 

A The operation of the 
weir would not tell you where fish are feeding, 


no. It would tell you, as I say by taking a selected 
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sample from the fish coming through. It would tell you 
what they are feeding on at that time. I should point 
out that the weir is not necessarily the only operation 
that is going on in that river at the same time. We 
would have additional sets whereby we would have, say, 
gill nets or seine sites perhaps above or below the 
stream -- or the weir, rather. 

Q Now, I understand that 
as giving you that information at specific sites, but 
to follow some of the fish through their life histories 
would involve, I gather, not only following them in the 
streams off the Mackenzie, but following them out into 
the Beaufort Sea or into the coastal lagoons along both 
the North Slope and the Tuk Peninsula area. 

A That is correct. 

Q And was that done? 

A Pardon me? 

Q Was that done? 

A We attempted to do that, 
yes, with varying degrees of success, which was the 
reason for establishing and maintaining the sampling 
sites throughout the Mackenzie as well. When fish 
would be coming through the weir, say, as they were 
going out we could -- either coming in or going out for 
that matter, apply tags and it was hoped at least that 


the additional sampling efforts up and down the Mac- 


kenzie system would then retrieve some of these tags and 


at least give you some estimate of how far they were 


ranging. 


Q Now, the studies that you 
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| 
were making were to try and fulfill the four objectives 
that you have outlined for us on pages two and three of | 
your evidence, is that correct? 


A That is correct. 





Q And let's just have a 
look at those objectives. The first one is briefly, I 
think, to define the biology and life histories of 
all major fish inhabiting the region that you were 
studying, and it included a number of factors. Do you 
feel that you were successful in reaching this 


objective in the four year study? 





A I would say that for the 
major species, yes, I feel we were fairly successful. | 
Q And when you say for the | 
major species, what do you define as the major species | 
and what is the criteria for deciding what a major 
specie is? | 


A I would say that a 


major specie or major species, rather, would be defined 





more or less in terms of abundance, and that would be 


abundance throughout the Mackenzie system, not, say, in | 
| 
a given specific area. In other words, you could say 
that broad whitefish are not found generally in the Fort 
Simpson area, but they are extremely abundant in the 
delta region. We would therefore consider it a major 
species. 

Q So it 1s numbers -- 

A Primarily based on abun- 
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species which you weren't satisfied on this 

perhaps because the numbers weren't large enough for 
you to gather the information satisfactorily, would 
that be fair to say? 

A In some cases, yes, the 
numbers were not that sufficient; in others, such as 
the minnows they were abundant but we did not feel, when) 
you look at it from the point of view of usage, etc., 
that with the time and the manpower available that we 
could warrant spending extensive amounts of time 
studying these. 

Q When you say that you wer 
able to determine their food habits, at least of the 
Major species to your satisfaction, was that the food 


habits at the areas that you studied them in, or would 





that be their general food habits all along their | 


migration routes? 
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A I think we have a fairly 
good feel for their food habits within their entire 
range. 

Q Al Por ight so. sfouw tthe 
major species you feel that you are at least able to 
understand the interdependence between the fish and 
the life species that they feed on. 

A R»ght 3 

Q Now the second objective 
was to determine the timing of fish migrations and 
major migratory routes used. How successful did you 
feel you were in that? 

A Again I would say that 
we were quite successful, especially concerning the 
timing of fish migrations. I think we also have fairly 
good data on the major migratory routes used. The only 
area where this would be complicated would be say in 


the Mackenzie Delta,)where you do have such a multitude 


of channels* and- it's) diffs cult? teerealdy put youry fanger 


on the’ significance of each one. 


Q So there may be some 


blanks, you may know where they came in through Mackenzi 


Bay but you may have lost some of them and found them 
again when they passed through Point Separation. 

A Right,* 1 would@tay that 
would be valid, yes. 

Q And your third one was 
to locate and define critical habitat areas for each 
species, including areas utilized for spawning, rearing, 


feeding, and overwintering. How successful were you 
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in that? 

A I would say that we were 
not very successful at all for certain areas. We have 
been able to locate and define to our satisfaction 
numerous nursery areas, a few spawning areas, and a 
few overwintering areas; but the overall picture is, 
to my Opinion anyway, far from being complete. 


Q All right, and so when 


you wrote: 

"The movement, 

/distribution, population and food habits of 

fish in the western coastal Beaufort Sea " 
interim report, and stated that spawning habits of a 
large number of fish which you studied was poorly known, 
that's still the case, is that correct? 

A I would say that's 
correct. I didn't quite get that reference. Did you say 
I wrote it? 

Q I didn't want to be that 
particular. I really meant the Beaufort Sea study projec 
wrote, and it appears to have been written actually 
by Galbraith & Fraser; but this was something to which 
this panel referred and you are familiar with that 
report’ are you? 

A Io am not all that familiar 
with that particular report, no. That, I believe, 
originated from St. Anne de Bellu. 

Q Now, it contained a 
chapter called: 

"Current state of knowledge," 


and it went through what will include the major species, 
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1 

2 and made the following comments -- and I'll just go 

3 through these species with you. I've done this with 

4 Dr. McCart and I just want to know because you perhaps 
5 have studied these particular species more than he has, 
6 whether you would agree. With regard to least cisco 


"That the locations and frequencies of spawning 





) on page 6 of this report, it says: 

8 

9 have not been determined for Mackenzie River 

10 least cisco." 

11 That was Mann, 1974, Stein & others, 1973. Is that to 
12 your knowledge still the state? 

13 A To my knowledge, yes, it 
14 is. 

15 Q And it goes on in the 
16 | next paragraph: 

17 "Fry hatch in the spring,” 

18 attributing this to Mann, McPhail & Lindsay, 

19 "but unfortunately very little-fry hatch in the 
20 spring, but unfortunately very little is known 
21 of their distribution, movements, or feeding 


22 habits." 


23 Would you agree that that is still the state of 


24 knowledge with regard to the least cisco? 

ast A I didn't quite get all 
26, of that. I would say that the distribution -- now this 
27| is within the Mackenzie system -- the distribution, the 
28 | major migratory routes and the food habits I would say 
29 | we have a fairly good feel for. 


30 | Q So that looks like you've 
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learned something since Mann's report of 1974, and 
McPhail & Lindsay's of 1970. 
A Well, I think even in the 
Stein report and in the Jessop & Litley Report we have 
said that, if we can take spawning for an example, I 
think I made reference to this yeaterday. As I recall, 
we still suspect that there is tributaries of the 
Arctic Red and the Peel that are suspected spawning 
areas, but we don't know beyond that. 
Q With regard to Arctic 
cisco now, the report says at page 7, 
"The spawning habits of this species are 
poorly understood." 
Would you agree with that? 


A Yes, “lL would. 





Q And it also says: | 
"Although McPhail & Lindsay have reported that 
spawning occurs over gravel and fast water 
sections of streams, actual periods and loca- 
tions of spawnings are not known for Arctic 
cisco in the Mackenzie River." 
Would you agree with that? 
A Generally I would say yes, 
that is my impression. 
Q n page 8, with regard to 
the same species, 
"Information on the distribution, movements and 
feeding habits of fry and juveniles is lacking. 


It has been speculated that fry are washed downstre 
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to the delta. during Che spring. £L6o0d,-" 


Woudl you agree that that is the hypothesis and that 


it hasn't advanced beyond that point? 

A I would say as a general 
rule it would probably apply, although through the work 
of Roger Percy, who was the gentleman who did our | 
Beaufort Sea work, I believe he has located several 
nursery areas within the delta itself. 


Q Ait waght,, and he. probably 


then has done that in the past year. 


A Yes, within about the 
past two years. | 
QO Right, because the refer- | 
ences to this particular speculation are Craig & | 


Mann, 1974 and Stein and others, 1973. 


With regard to the inconnu, on 





page 11; 
"Little information is available regarding the 
Spawning habits of the inconnu." 


Stein and others, 1973. Would you agree that that is 


true? 
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Q WIth regard to the 
humpback whitefish, page 12: 
"Little information is available regarding 
the spawning habits of this species in the 
coastal areas. However, it is believed that 
an upstream spawning migration occurs in 
mid-autumn." 
Have we advanced beyond that point? 
A Generally, I would 


say no. 


Q And those species that 
I have just gone through, would you agree that all or 


any of them are what you would call major species accord+ 


ing to the definition you gave me this morning? 








| 


} 


| 
| 
| 
| 
i 


A I would class them all as) 


major species. 


Q And I suggest to you that! 


are species upon which the domestic fishery is at least 


| 

| 

| 

they are not only major species, but that some of them | 


in part founded? 


A I would say it would be 


closer to being totally dependent, at least within the 


delta region. 

Q Yes. I was leaving 
the fact that people do fish for char domestically 
as well. 

A NOW, vour L£ourch =~ 
more thing on three. You said that you wanted to 


and define critical habitat and are you suggesting 


out 


one 


in that objective that there may be critical habitats 


| 
locate 
| 
| 
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for a particular species which has not even been defined? 

A You mean here defined 
so far as site specific sites are concerned? 

Q Not so much as sites, be-| 
cause I believe that you have stated that a lot of | 
these sites just are not known. But critical periods, | 
would you include, for example, for some species, the | 
migratory routes as critical habitat? 

A That is a fairly difficult 
question, actually. I think it would depend on the | 
individual species and the individual systems that are | 
being used. In other words -- | 

Q Yes, I can understand 
that, that some fish may be able to move from stream 
to stream if one isn't available for some reason and 
others may not. Is that what you are trying to suggest 
to, me? 

A Well, partially, but 
if you take, say, a spawning stream, for instance, for 
Arctic char and consider that the lower reaches of that 
stream, if you want to interpret those as a migratory 
route to that spawning area, then, yes, I would say | 
that you could put it as a critical habitat. 

Q Your fourth objective 


was to identify areas normally fished domestically and 


to obtain an estimate of the quantities of fish | 





taken and how do you feel about your success in reaching 
that objective? 


A I think here we were 


| 
| 
_ partially successful. I think that we have a fairly weiss 
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feel for most of the places which are being fished 
domestically within the Mackenzie system and in some 
instances we have some fairly accurate, I think, esti- 
mates on quantities of fish taken. In other areas 
it is not as accurate. 

Q And you based your 
research on this on a taggiry program, did you? 

A For identifying domes- 
tic fishing areas? 

Q No, for estimating 
catches. How did you estimate the catches? 

A The catches that were 
estimated were actually based ideally on head counts 
more or less, the number of people involved in the 


fishery, the number of fish that each was taking 


at the time, so on and so forth. We did not make use of 


the tagging program for that purpose, no. 
Q How many yaers did you 


do this varticular head count method? 


A As I recall it was 
about two years. 
Q Which years were those? 
A fH belteve tit twas ‘72, 
Lay Re 
@) Now, when you say 


areas normally fished in that objective, how did you 


establish which ones are normally fished in a study tha 


was taken over a two-year period? 
A Well, I would say as 


far as areas normally fished, this would be something 
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that we would have been collecting throughout the entire 
program and it would be a combination of cur own 
observations as to where people had been setting 
netssc as we liowasrdiscuss ionss with peoples inreath of the 
communities that we were working out of. | 

Q Soi you tide dysailin toe the 
people io Lind out == 

A Most definitely. That 
was, I would say where the real emphasis was. 


Q is\ therexany order of 


importance in the objectives you set out, or do you | 





consicer the four of them to be equally important to be | 
achieved? 

A hein ister Arlywould ents 
awery ditiiiowltt time heryisics tomcloose thetween objective 
number one and objective two, because the two are 
tied very closely together and I think one goes ath 
Wand. with the cfher. 


QO What about objective 


number three? Is it equally important with one and 
two? 

A iam. Sorry, ts that 
not what I said? Number one and number three? 

QO i am Sorry. = thought 
you had said one and two. 

A If I did I meant to say 
number one and number three. 

Q Yes, and they would be | 
the foremost in importance in your opinion? | 


A In my opinion, yes, sir. 
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| 
| 
| 
Q Now, these four | 
objectives, for what purpose were they headed? Did you | 
feel, for example, that by achieving these four 
objectives you would be in a position to provide a 
of a gas 


potential impact assessment/or an oil pipeline across 


the North Slope of the Yukon and up the Mackenzie 


Valley? 
A tf t can Clarary, Guat 
would 
partially before I answer it, it certainly/not be 
any use to us on the North Slope, being refined 
strictly to the mackenzie Valley. I would say that 
if we had been totally successful on all these objective 


that, yes, we probably could have made an impact 


assessment, although to my way of thinking anyway, the 


rays 
pusriys collecting the data would be to review the 
proposal once it was received, if you would wish to 


call that an impact assessment. | 
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l Q What you were collecting, 
| I suggest, was what has been called,at least in this 

| Inquiry, baseline data. Would you agree with that, 

4 | various kinds? 

3 A As a general description, 

é | yes, I would say it would be baseline data. 

7 Q All right, and you conducted 
8 as I understand, no experiments in the sense of, for 

7 example,testing various chemicals and their effects on 
ae fish. | 
| A Within our group, no sir, 
j we did not. Within the institute there were two programs 
13 going on at that time, one within the former research 
7 directorat ejin which there were sedimentation studies, 
4 toxicity studies and so on. 

ot Q All right, and were those | 
17 | field studies, or were they laboratory studies? 

| 

18 A The ones done by the 
19} research people? 
sf Q Yes. | 
21 | A They were, to my recollec- 
22 tion I think they were primarily all field studies. 
23| Q But that's something that | 
24 | you personally don't have any knowledge of. | 
Zo | A Not that I think I could 
26 | relate at this Inquiry with any positive consequence. | 
27 | QO Do you feel that you would 
28 | be in a position to assess potential impact of a | 
4 pipeline up the Mackenzie Valley from what -- on fish 
30° and other aquatic organisms -- from what you know at 
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this point about the various species you studied? 

A To do the type of job 
that I feel we certainly should be doing, no, I do not 
feel that we are in that position. 

Q All right. Now in cross- 
examination -- 

A Could I elaborate on that 
Slightly, sir? The testimony that I presented, as 
you're iene included several guidelines and recommen- 
dations for borrow removal, stream crossings, and so 
forth, and these guidelines and recommendations were 
provided on the basis of my are a ater related, 
that we do have knowledge gaps and primarily in the 
area of habitat. Erthank I could qualify that. to the 
extent of saying that if these guidelines and recommen- 
dations were followed and implemented and were success- 
ful,then yes, I think we would be in a situation to 
go ahead. 

Q All right, but you must 
do to do that -- you must make the assumptions that 
I invited Dr. McCart to make, that the applicant would 
be able to do things in the method that they've set out 
in their application. That is that the line could be 
built the way the engineers have said it can be built, 
that mitigative measures that have been outlined are 
satisfactory and will be successful, 

A L,den- + think: 1. cmid 


agree with that, no. Well, partially you're asking me, 


I think, for an engineering judgment but also I believe 


{Lot of these are proposed but untried. 
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Q All I'm suggesting to 
you is that what you have stated to me is that if we 
make the assumptions that the project will be built 
as outlined, then you may be able to predict the impact 
=—— pDOteNntial impact. 

A No sir, I don't think we 
could without additional habitat data at least. 

Q All right. Now, following 
on from that it appears then, if a problem arises 
your part of the Fisheries Department may not even be 
able to provide the proper advicefor a solution, either 
a mitigative solution or a contingency plan solution, 
based on the fact that these knowledge gaps exist. 


A I think in my opinion we 


probably could, but if we did it would be on an extremel 


conservative basis. 

Q And when you say you 
could, would that involve things like saying, "Look, 
you've got to stay out of certain kinds of areas that 
we have hypothesized are potential spawning areas, for 
example, not that we know they are, but because that's 
the kind of river area that these ciscos spawn ye 

A Yes. 


Q Were you able to tell in 


your studies, whether, with regard to the populations that 


you looked at, whether they were in a stable condition, 


| 


a condition of decline, or whether they were regeneratin 


quickly and the population was expanding? 


x No sir, I would say 
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generally we were not. 
Q Did you make the assumption 
that what you were dealing with was a normal population? 
A yes’. 
Q And that assumption, I 
Suggest to you, is not necessarily a correct one but 
one that you had to make as a starting point. 
A... Thee’ s: true. 


Q And following from that, 


are you able to say what population variation there. 


are likely to be for individual species, either from 
year to year or cyclically? 

A No six, 1 don"t think we 
could. 

Q So if a population of; say 
humpback whitefish,were to decline, during or after 
pipeline construction it would be very difficult for 
you or anybody else to say whether that were a natural 
decline or one that could be attributed to general 


pipeline activity,over-fishing, siltation that was 


not observed, or to pin it to any particular cause, 


effects. 

A That's true. If we saw 
the cause and the immediate effect, and had the 
opportunity to take samples and so on and so forth, 
in some circumstances we could, I think, make an assess- 
ment of what that cause was. As a general conclusion, 


| 
unless you actually saw the cause and its immediate 
I think you are probably correct; but there's one thing 
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too, I think maybe should be brought out here, that 

a lot of our effort was concentrated on the Mackenzie 
main stem itself, including a goad portion.of our, bag- | 
ging program. So what you have got then is a mass of 


fish say coming up through the delta or into the 





Mackenzie River, and it is vittually,to my way of think-| 
ing at least, impossible to define a specific population 


| 


within those fish. 
Q I don't mean to suggest | 
directed as 
that my cross-examination isfa criticism of your | 
methods or of the level of your studies, I just want 


to know where we are. 


A No, I realize that, sir, | 





but I thought I should point out some of the difficulties 
in actually working,say with what I consider population | 
dynamics »wwhen it's so difficult to define an actual | 
population. : 


Q So even given an unlimited 





amount of time, that kind of study in the main course 
of the Mackenzie might well be impossible. 
A On the main course in the 


Mackenzie, yes. 
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Q Now we have heard from 
Dr. McCart that northern fish species are resilient 
and from the evidence of Dr. McCart I gather that 


what he means by that is that they respond to crises 


as populations, that if a certain habitat is denied to them 
| 


that they will try and find another one, and Dr. 
McCart is shaking his head, so obviously I have 
misinterpreted what he said. Why don't you see if you 
can define for me what a resilient species is and 

tell me whether the species you studied are 
resilient species. 

A Well, I think you 
would have to assume that some species are going to be 
more resilient than others for a start. It is a 
very difficult thing to address without having more 
site specific information, really, to relate to, but 
the way that I would look at it is thatif you have two 
streams, for instance, side by side, and the total 
say, spawning habitat within that stream is destroyed, 
I don't think that you can make the assumption that 
they are immediately going to move to the second 
tributary when that -- if there is any suitable 
spawning habitat in that second stream, it is probably 
already being used by other fish. 

om Would you say that they 
are able to withstand losses of an entire year class 


and still have the populations survive? 


A I would say as a general 


that a 
rule, yes,/ year class could be lost without the 


population being lost. 


| 
| 
| 


| 


| 
| 
| 


| 
| 
| 
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Q ALT right. 

A Now, I am not saying 
that the population isn't going to change. 

QO Yes. Now, I gather that 
is in the natural state, that is, without pressures 
from commercial or domestic fishing, or perhaps 
increased pressures from siltation from roads or 


possible siltation from pipeline related activities? 


A Well, you are potentially 


talking about the loss of more than one year class. 

@) i realize that, but 2s 2 
natural phenomenon, such as the freezing of an over- 
wintering spot for juveniles who haven't gone to 
sea yet, for example, wipes sue that particular portion 
of the population, that is something which the 
species, if it is resilient, the population can 
come back? 


A It could come back, yes. 


| 





| 
| 


Q Now, if you add that to a| 


number of manmade disturbances, would that increase your 


eoncern: 

A It would certainly 
increase my concern, yes. 

Q And in your opinion, 
could a population of any one of the species that you 
are familiar with be pushed by this kind of pressure, 
manmade plus natural, to a point where it might never 
recover? 

A Well, this is something 


really that; I think as I pointed out in my testimony, 


| 
| 
| 


ea 






= 
; i. Tr 





- 

pea : 
0 ce 
eprads oa ware bys fe ; "4 P ve a 
tanysP t ae wax: * Wige —— mies . ‘ 
eotusesn sivory Euy fal Sas bsade ‘e159 G i + ee 
agaéliany aq poked, gitzomob 406 saleaeanes rie | 
10 ghemt mis} AOEISSLEA wort seabadesg hendaicad _ 
\eatvivisos bsieles srbfegiq nox? oboe) fia bier 
















lyttn:sasbitig Sin w6y A er | A = is 








(26fa ssey SAO nett ord Zo esol ed¢ geods satulad 




















7 : i 
“| & th Suet Wtads- asticeoen c ) . . 
; “Tav0 @e Tis ut he wavy of¢ ait re | . te | a | 
| ts ie 2 fasax; of9 a6 Mocs \sORemonedq Letusen | 
~ - o « = Ef’ 
eacy level colw eelivevut 268 dgoqe parsecniy | = 
| ) abit top Waloorsyed darts 346 a00iw ,ofa@msxs tol aay foe he - 
: 7 
a eof doitw paisliamoe 2F vers \MOLits luqog ea? 16 (re 
} oe p 
1 
i WHS netyetuaoy ost .toelites® af gt Pt .asiosge 7 
iss 
| Sassa omo> 
ail Cay 4a Tron ios. 37 4 — : pas 
i OY 288) Bhs dv BP wor ae) a | 42 
i : : . rs 
at, VV atee+)-r +4 : | ~ ce 
.pIMOY Saeetosi taf Blow . =eagedinveth Shantitem to tedmun 7 
. fs 
Fitksotho =| o- 
(4atet1s9 Bihwow ST A | | toy ‘i 
: 
897 ite cme Yr ShRoton! 
,HOinigo ywioy ai DHA 4 , ir 
YO! 3403 asicagte ed? To ee yas to Aol raluqog 


7 


,\S7veeeIg to balsa etnd yd botleaq of Helv tah tt 
t3Vor snoim 4% Saath iaeat & - text tag ote 


> 
= 





gates enne et afit »lisW - She = 


: oo 
Avaonltees a ad sure bedtm 


~~ oi 
7 rie 
> Sear vom _— 





~~ 
i. 


(5866 
Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 


that nobody has really looked at. There are numerous 
potential impacts that, both natural and manmade ,for 


that matter, that could hit any given population. 


Now, what the additive effect of all these individual 


impacts are going to be on an individual population, 


I don't really, in my opinion, I don't think that 


anyone knows. 


In that situation -- now, 
did you make a reference to a population or a species? 

Q T am talking about a 
population because IT assume if you lost a population 
of Arctic char, for example, in the Big Fish River, 
that that doesn't mean that the Arctic char in the 


Canning River are jeopardized. 


A That is true. Okay. 
Looking at, let's say, relatively extreme conditions, 
I am talking about these additive effects now, 1 would 
say yes, an entire population could potentially be 


boast pemes€ definitely. 


Q An& that might not be 
something that is of any particular importance ro tive 


survival of the species? 


A It may not be, no, 
depending again on the number of individuals of that 


species that are available, within the, system. 


G It may nonetheless 
be important to other, both animals and men that 
feed on the particular population that stands a 
chance of being lost? 


A That is very true, 


yes. 
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Q Now, I think that we | 
have identified certain knowledge gaps related to 
habitat. Are there any other knowledge gaps in your 
studies that you feel should be filled before you would | 
be happy about making an environmental impact assessment | 
foe like the proposed pipeline? 

A Where did you want me 
to start? 


QO Wherever you like. 


A Well, to take two right. | 





off the top I would say that I would like to see some 
additional work done on sedimentation and its effect; 
and the other major one I would think would be in 
toxicity. I made reference to that, I think, in the 
testimony, the type of work I think that should be | 
done Oo" think the* important’ thing is,i1n a lot’ ot this 
work,is that it start being related a little bit more 
specifically to A) Northern species; B) Northern 
| 

organisms, for that matter; and C) the Northern | 
environment. Does that answer your question? . 

Q Yes, are there any | 
others that you can -- any other gaps that you think | 
should be filled before --? : 

A Well, if I had a little 
more time to think on that one I probably could come 


up with a list of these -- 


Q Well, why don't you take 
the time to think and I will go on to otherthings and | 
perhaps either after coffee or later on in the day you 


may want to say something about that. 
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THE COMMISSIONER: Before 
we go on, Mr. Stein,you and your colleagues on the 
panel, I think all of you suggested certain things that 
had to be studied and so on and you have just now 
repeated three areas of concern. 
Are you saying that these 


| 
| 
| 
| 


studies, I don't mean the studies relating to monitoring 
of the impact of a pipeline once construction is 


underway and once the pipeline is in the ground and 


running, but you have all indicated that there are 
some studies that you think should be carried out 
before the pipeline is built. 

| 


Now, have you any idea how | 
long it would take to carry out these studies? For | 
instance, along the Mackenzie River you have indicated 
our knowledge of fish populations is incomplete. How 
long do you think it would take to do the studies that 
ought to be done, in your opinion, and we are only 
asking you for your opinion, before construction of 
the pipeline got underway, assuming that it is going 


to be built and of course that is something that we | 


are told hasn't been determined. 





A You would like a time 
frame, I take it, for, to include, say, all of these 
studies that I have just given you, is that correct? 

Q Yes, because you and 


your colleagues on the panel have indicated that there 


some studies that ought to be carried out and I got 


| 
are some studies, some data that ought to be collected, 
the -- certainly the implication appeared to be that 
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much of this work should be done before you built the 
pipeline, assuming it is going to be built. Now, 

how much, you know, we are almost to the end of the 
year, so, how long from January lst, 1976 would it 
take, to get the information that you -- to carry out 
the studies that you feel we should have before a 
pipeline construction begins? Have you any idea, any 
rough idea? 

A I would give you my 
opinion, yes, sir, and I would say probably something 
in the neighbourhood of two to three years, given the 
appropriate level for funding and manpower that are 
needed. There is one area here that I could say that 
would be particularly time consuming and that is in 
overwintering habitats. Now, I think we all have 
very good data on those habitats that are overwintering 
habitats, that are readily visibie. and that is aufeis 
areas and open water. areas. I am not convinced in my 
own mind that this is by any means the complete list, 
and I am sure that you could probably imagine in your 
own mind, especially on a day like today, what it would 
be like to have to sample, say, for a given stretch 
below a stream crossing to determine just what sort 
of habitats you have and whether indeed the fish are 
using them. But to my way of thinking at least, this 
could potentially be a very critical area and it is 
one that is going to be very difficult to put a handle 


on and, itiis.going to take timesi£ Linis done right. 
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THE COMMISSIONER: Yes, thank 
you. I wonder if you, Mr. Walker and Mr. Steigenberger 
and Mr. Millen might just think about that same question 
and later on today you could let me have your thoughts 
OnSLE? 

Well, we'll adjourn for coffee 
now. 

(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. ANTHONY: Mr. Commissioner, 
before Mr. Bayly commences his -- or re-commences his 
cross~-examination, you asked Mr. Stein prior to coffee, 
an indication of such subjects that he feels should 


be studied prior to construction, an idea of the 


| 
timing, and I believe he now has a few other areas he 
would like to suggest to you, and then I suggest that | 
perhaps the other members of the panel acd their | 
items tc the. list now, in the event that other people 
wish to comment. 
DIRECT EXAMINATION BY MR. ANTHONY (CONTINUED) : 

Q Perhaps, Mr. Stein, you could 
respond to the question to stare with? 

WITNESS STEIN: Mr. Commissioner|, 

I should point out obviously that this was done very 
rapidly and I'm sure it's far from being a complete 
list. But it's a few examples of the type of work I 
think should be going on before construction. There 
are +~thvee™@thatl*velalready outlined, one being work 
on habitat assessments, especially under winter condi- 


tions., toxicity studies on Arctic organisms in 


Arctic environments, similarly sedimentation studies on 
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Arctic organisms and I think this should be done 
probably in typical stream types within the project 
area. Studies on loading and duration of sediment 
impacts «sr 

Q Excuse me, Mr. Stein, 
could you go a little more slowly, please? 

THE COMMISSIONER: Maybe you 
could start again just so that counsel could get these 
down. 

A Right. The first three 
that I made mention of in my examination just prior 
to this were,studies on habitat or habitat assessments; 
the second one I had referred to was toxicity studies 
on Arctic organisms, Arctic aquatic organisms and in | 
the Arctic environment; the third one was sedimentation | 
studies,again on Arctic organisms, aquatic organisms, | 
and preferably in typical stream types within the projec 
area; the third one was studies of sediment loading and 
the duration of sediment impacts; the fourth one might 
be studies of the responses of fish to trench dredging 
and I refer here to both the physical operation of the 
dredge and the resulting sediment load; a fifth one migh 
be studies of how stream crossing berms are likely to 
affect stream flows and the effects these changes will 
hae on fish movements and stream stability; and the las 
one I had a chance to note here would be site specific 
studies on potential water sources and the effects that 
this use will have on the resource and habitat avail- 


ability. 
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Q So that it's clear, | 
Mr. Stein, in your answer here to questions you gave 
a figure of a two to three-year study period to study 
the factors that’ you don't find earlier, would you 
stick with that time frame reference if you include 
thse other studies? 

A HShink Wh any opinion 
yes, it would still be a reasonable time cannes 

Q I wonder if perhaps any 
of the other panel may comment, if they have anything 
tpl iddd téo Schatten sit? Mr. Walker? 

WITNESS WALKER: With refer- 
ence to the question of time frame, two or three years 
seems a reasonable time providing we have the alignment 
and the resources to carry out the work, the resources 


in terms of manpower and funds. 


I would pass my comments on 





knowledge gaps to Steigenberger. 

Q I see. 

WITNESS STEIGENBERGER: Thank 
youst 1 “OG ust Dike Yto“add tworhings! te Jetivs 
comments. Pd “irke eoreclarity'a point “fOr 'me anyway, 
it's specific to that area within, the two routes within 
the Northern Yukon Territory, because I haven't been 
involved in the Mackenzie Delta, and if I asked myself 
the question, you know, "Do we have enough information 
to protect aquatic resources in the northern part of 
the Yukon?" With some species I'd probably say, "Yes," 
and this would apply to Arctic char and grayling on 


the prime route, and it would apply to chum salmon and 
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chinook salmon on the interior route. With regard to 
white fish on the interior route I'd sayfrobably not. 
I'm aware of some information on least cisco and 
Arctic cisco that Dr. McCart has done on the North 
Slope and I haven't had time to fully evaluate that, 


so I'm hopeful that that information is adequate at 





this time. I'd say that it was adequate, you know, up 
to a point where we could make some judgment as to | 
the route selection, you know, which of the ways we're | 
going to go, and hopefully that studies»once this has 
been decided,can be more site specific. 

One thing that comes to mind 
relative to the site specific stuff,yhas come out of 
information from the Beaufort Sea program that are 
by way of personal communications. During the Beaufort! 
Sea study, juvenile Arctic char were found in very 
small tributaries close to the Beaufort Sea, and these | 
appeared to be close to or synonymous with small ground 
ice or aufeis areas in very close proximity to the 
coast, and we really don't know enough information about 
these areas on how theyfContribute to spawning and/or 
overwintering fish populations. 

The other thing that I might 
direct some attention to is winter biology within the 
Northern Yukon again, and again this -- I would say that 


we have in some cases good information on the documented 


areas, and this is a good starting base, again until 


rou*te selection has been selected. I hope that once a 


route has been selected then we could get into specified 
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* studies.on quantifying the importance of these areas 
| 
#4 cvelative to fish populations and at the same time I'd- | 
y i 
sil also,want,topget into -thingseof quantifyingoand qualify- 
sh ing these areas.that we have designated as potential | 
& areas, and) answer questions specifically about | 
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Then away from site specific 
crossing sites I would like to see more work on wharfing 
and staging areas, and some of the borrow sources that 
are not on the alignment sheets,in close proximity to 
the pipeline right-of-way, and so they come to light 
after you have published the material or you weren't 
aware of it at the time, where we considered there was 
no problem on the Walking River as an example at 
the crossing site because we didn't know that there 
was a borrow source down near the estuary, so hopefully 
these things can be investigated sometime in the 
future. 

I think that that is adequate. 
It is more site specific for my area of study. I 
will pass the mike to John Millen now. | 

| 

THE COMMISSIONER: Well,just 
before you do, Mr. Steigenberger, what is your | 
estimate of the length of time that would be necessary 
to carry out the studies that you feel should be 
done before the pipeline is built? 

A Well, at the present 
time -- I want to give you some background. We haven't 
been funded in our region since the 3lst of March, 1975, 
so at the present time we are falling behind in collecti 
research data, and even getting in the realms of 
questionability about qualifying or inspecting other 
people's research. So I would think that a time 
frame, you know, of one to eheae years, provided that 
it is top priority given some permanent man years in- 


stead of casually people and secondments that go by the 
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waySide. 

Q You are in the northern 
Yukon. You are telling me about the program relating 
to the northern Yukon only? 

A Pardon me? Just that 
area within the northern Yukon because I feel that 
we got site specific a little earlier than the 
Mackenzie Delta ane it is a little smaller area to 
study, so I think we would be able to put a better 
handle on it. 

Q Well, suppose that you 
didn't get the money and manpower that you need to 
complete the studies and that the current level of 
funding, the same priority that you have now were 
to continue, what would be the length of time that 
you would need? 


A Well, we aren't 





continuing any studies, sir -- 

Q I see. 

A So that no further assess+ 
ment is being carried out by the Pacific Region within 
the northern Yukon -- 

Q I see, so nothing at all 
is being done then? 

A Absolutely nothing. 

It was terminated on the 3lst of March 1975 when the 
Environmental-Social Committee was defunct, -- 
Q Was wrapped up -- 
WITNESS WALKER: With one 


exception, the numeration of the fishing chum 
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salmon in the fishing branch in 1975, in which case we 
utilized regular funds to carry out that innumeration. 

Q But at any rate, if you 
got the money and manpower you say one to three years 
to complete the work on the north coast that you 
think should be done? 

WITNESS STEIGENBERGER: Yes, 
I think -- but you know, I think those studies have 
to be more site specific to the specific routes that 
are chosen within our study area. I am not too sure 
‘that we have to go out and do more regional general 
biology without collecting data that is more related 
to the specific development under consideration. 

THE COMMISSIONER: Right. 

MR. ANTHONY: Mr. Millen, woul 
you. like to comment? 

WITNESS MILLEN: Yes, there 
are two areas that I think could be added to that 
list for a fully satisfactory assessment and design 
of the pipeline. The first that I would propose is more 
information on the effectiveness of proposed erosion 
control techniques that have been -- 

THE COMMISSIONER: Excuse me, 
the effectiveness of what? 

A Of the erosion control 
techniques that have been indicated by the applicant 
will be used, Benes Clay ha those that apply to the 
slopes that will Sr Nie oe eee . are made on 
the approaches to stream crossings. If the techniques 


are successful, 100% successful, I think it could be 
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demonstrated in two years, otherwise, of course, it woul 
take longer. 

The other area that I would 
suggest is further information on the proposed tech- 
nigues for passing subsurface flows past the ice bulb 
which is anticipated to form around a chilled pipeline 
in some stream crossings. I am not sure that a full- 
scale demonstration of that is required, but I suspect 
that further field investigations of conditions under 
the streams and some further theoretical calculations 
may be sufficient to demonstrate this and it may be ough 
to be done in one or two winters. 

THE COMMISSIONER: You said 
one or two years? 

CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) © pecman | 

QO Now, as I understand 
then, the estimates that you have all made, and I gchar 
that they are all contingent on receiving funding and 
adequate manpower, but assuming that that were there, 
that it would take between one and three years to 
complete studies on those things that you would feel 
would be important and in some cases necessary to be 
able to adequately assess the potential impacts and 
to recommend to an applicant for a pipeline right-of- 
way, areas that should be avoided, or special measures 
that should be taken, would you all agree with that? 

THE COMMISSIONER: That is 
what I understood the panel was saying. 

MR. BAYDY:>* Yes. 


Q Now, Mr. Stein, with 
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regard to the fish that you study in the Mackenzie, as 
I understand a lot of them go in the summer time out 
into the Beaufort Sea and use the coastal lagoons and 


the area along the Tuk Peninsula. 


Now, I gather from the way the 


jurisdictions are divided, that the fish cross over into 


the region that is the responsibility of the people 


from Vancouver when they leave the mouth of the delta, 


is that correct, or do you follow the fish that you are 


interested in, say, along the coast of the Yukon? 

WITNESS STEIN: If I can 
partially clarify that. I think what you are saying 
is that it is actually, say, the winter-spring period 
when they are probably in that area moving upstream or 
feeding in the delta during the summer -- 

Q Yes. 

A We have no boundaries 
as far as following fish if we think that there is a 
bikebihiood that they “aré “going?” As "I ‘recall, “in our 
Beaufort Sea work our most westerly point was Shingle 
Point which is in the Yukon Territory. Beyond that it 
is rot a question 6f jurisdietiony it ‘tsa question 
of logistics and we would rely then most heavily on 


the people working in the Yukon itself. 


Q I see, but these studies 


might be then divided among people because of the 
logistics of getting them to the areas of where the 
fish might be at different times of the year? 


A Right. 


Q And although it isn't an 
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area of your study, and perhaps Dr. Steigenberger could 
have a look at this, are you satisfied with the amount 
of research that has been done on the importance of the 
coastal lagoons, the interdependence of the fish from 
the Mackenzie that use those areas in the summertime? 
WITNESS STEIGENBERGER: I 
would say not entirely. I think Dr. McCart has pointed | 
out,through communications ,;that migrations of the 
fish can either be from northwestern Alaska and/or 
from the Mackenzie Valley and if we look at the numbers, 
abundances of the fishes andwhere exactly these fish 
are coming from and how these coastal lagoons contribut 
to productivity of fish; I think there still is the, 
you know, some degree of uncertainty and again, this 
is part of a watershed concept that is downstream of a 
corridor that can be affected and it requires further 
study. I am not too sure how much it should be, but-- 
Q Perhaps I could venture 
a question that I got into trouble with with Dr. 
McCart, and that is one of definition on significant 
populations. I note that the term has been used, I 
believe in the evidence of you, Mr. Stein. 
WITNESS STEIN: I will give 


you my definition of significant populations, yes. 


again Pe relative abundance of that species within 
a given area. If we were to, say, take three or 
four different streams and there was a dozen fish in 
one and two dozen in the other and a hundred in the 


other, then we would say that the third would be the 


| 
| 
| 
| 
It is based in our thinking on two things. One is 
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most significant population of the three. 
The second part of that 
definition is the dependence of any sport, commercial 


or domestic fisheries on that population. 
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Q When I was cross-examining 
Dr. McCart and we were talking about populations, I aske 
at page 13927 of the transcript and onto the next page 
a question about causes of drops in population and 
population sizes. In answer to that question, and it's 
a long one so I'm just paraphrasing it, the answer is: 

"T would say that one of -- it's much more importan 
to know something about population sizethan to know 
- what the foad habits happen to be." 
Now given that this may vary from species to species, 
would you agree with that, or is it as important or 
more important to know what food habits are than popula- 
tion sizes? 

MR. MARSHALL: Mr. Commissioner, 
it seems to me that Mr. Bayly is trying to expedite | 
matters by summarizing the statement . It's really a | 
much more complex question indicated, and I ae: 
know how the witness can do justice to the summation or 
indeed to Dr. McCart's comments. 

MR. BAYLY: I was trying to be 
fair to Dr. McCart, Mr. Commissioner, because I asked 
a question that had nothing to do with the answer, and 
-- but I will read the question and thenfr. McCart 
makes the statement which is called an answer. nie oF 
read the question. 

"T'm just coming in at the back door then of 
what you answered to Mr. Bell, that if you were 
the man sitting to try to determine the cause of 


a drop in population, you would have a difficulty 
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1 -- a difficult time because of these types 

é of problems, and those types of problems go 

3 back to a statement in answer to another question, 
4 'I think it's a very complicated subject and 

5 I'm not sure that a lot of food habit studies 

6 are very informative.'" 


"I would say that one of - it's much more import- 
ant to know something about population size than 
to know what the food habits happen to be." 
Does that help you, Mr. Marshall? 
THE COMMISSIONER: Well, that's 
the excerpt. I think you should address the witness 
now, we'll just take it from there. 


MR. BAYLY:: Yes. 


es 


7 The. answer then to the question I asked was, 


Q Just given that as a ques- 


17 tion to you, and would you agree with me that population 
size is more important to know about,than food habits 
with regard to the species of fish that you have 
studied? 

A In the Mackenzie region 
I would definitely say "No, it is not more important." 
Q All right. Would you rank 


them in importance, or would you feel that they are 


ell equally important? 

26 A I don't think that -- no, 

27 I wouldn't want to rank them. Let me go at it in 

28 this way. We did not attempt, as I mentioned previously, 
29 to come up with specific population esttmates with one 

30 


or two exceptions which we dealt with yesterday, I 
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believe. Part of that reason, as I also mentioned, 
is due to the fact that you have these Sere 
number of fish stocks and combined populations coming 
up the Mackenzie and the difficulty in breaking them 
into individual populations. I think I would argue 
that the value of food habit studies is quite high and 
that if you take sedimentation as an example, most 
free-swimming fish, if given the Opportunity, and if 
conditions are such that they must, they will leave 
thee area. This is not true of invertebrate and 
benthic organisms,that may be a little qualifying,but 
it is these organisms that are going to feel the 
initialdhampact, They are either going to be wiped 
out as such, in other words smothered, or are going 
to have to lose their hold on the bottom and drift 
out of the area. It is these organisms: that 

by far the majority of juvenile fish are heavily 
dependent upon,as well as many of the adult fish, 
depending on species. So I would say that food habits 


will be -- is an important aspect. 


Q Thank you. There's another 


statement here by Dr. McCart that I'd ask you to comment 


on, and I would request that if anybody else on the 
panel feels that they have something to add to this, 
it may not be a question just for Mr. Stein. 
The question was with regard 
to food at page 13926: 
"All right, well let's get more specific then. 
Is the state of knowledge on what they actually 


feed on in the Mackenzie Delta area and North 
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Slope either east or west of the Mackenzie 
and the rivers they inhabit when they have 
completed or during their migrations, have 
these been studied to any extent which would 
tell us what they feed on and depend on?" : 
Answer: | | 
"Well, you see, the difficulty with food habit 
studies in fishes is that you find that the 
fish eat orarcver is available to them. All of 


these Arctic species are very resilient. If 


there are no mollusksto be eaten, they'll eat 


anthropods, and if there are neither of these, 


they'll eat plankton, and if there are neither 


of these they'll eat surface insects. So I'm 
not too concerned about the fact that we don't 
know what they happen to eat in any particular 
circumstances because they are going to eat 
whatever is available to them." 
In the studies that you have done and perhaps studies 
that you have done, Mr. Steigenberger, is this your 
experience? 

WITNESS STEIGENBERGER: I would 
say that it's partially correct. I'm referring now 
specifically to the delta and the Mackenzie system. 

We teste MOY that when you look at a species, say 

throughout the Mackenzie system, there are variations 
in their feeding habits. In other words, a white fish 
in the delta may be feeding on an entirely different 


organism than will be a white fish in the Fort Simpson 


area. 
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Q Are they selective baeodh | 
if there are a number scarnends available to them? 

A In certain circumstances 
yes, they appear to be. Inconnu, for instance, in the 
delta, t pan glen in the Beaufort Sea study, Shap were 
found to be gorging themselves on Arctic lamprey. 


Quite frequently you will find that they are being 


very specific on the organism that they are feeding on. 


I don't know if I could really go on beyond that and 


say what the impact would be if indeed they lost that; 


‘particular species, whether they would be that willing 


to change over, or that capable of changing over. 

| Q Would you say then that: 
it my be not entirely understood why they feed on one 
thing in one place and then later on,or in a different 
geographical area will be feeding on something else? 

A Yes, I would say that 
partially, I suspect, it would be a matter of abundance 
of that particular organism, but no, I don't think it 
is entirely understood. 

Q Are there any other 
comments from the panel on that? 

MR. ANTHONY: I believe Mr. 
Walker would like to address that. 

WITNESS WALKER: There is 
some selectivity in the intake of food. I can't give 
you a specific example for the North Yukon, but in the 
South Yukon where we have the same kinds of species 


we have found in Asiac for example, in noting -- in 
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1 

2 stream drift-- in noting just what the composition of 
3 that drift is, that he grayling will utilize the 

4 most common species which happens to be black flies or 
5 the snow Simuleti whereas the white fish will 


take bottom organisms to a larger degree. Also we have 
noticed that within the white fish itself, considerable 
differences within a distance of one kilometer at the 
same time of year. The white fish at the outlet of 

the lake will be eating plankton, whereas further 

down the stream the white fish will be consuming eggs, 
presumably from a spawning population upstream. 

Still further downstream 
and this is downstream of a small pond, they'll be eatin 
catisfly 

arvae and this is the same kind of fish at the same 
time of year. Selectively taking -- now, we don't know | 
exactly what the availability of the food may be, 
how much selective action is really going on at this 
time. 

Q All yiogne. 

A But we are studying this, 
we are studying food because the quality and the quantit 
of the stream drift and bottom organisms may change 
with development, and so we're looking at the spectrum 
of food that is taken in by the different species. 

Q So in one sense Dr. McCart 
is right, that they do eat a large number of things, but 


A Yes. 


1.) 


-~- the reasons why may not 
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clearly understood. 
: | A That's right. They appear 
to be opportunists. 
- MR. ANTHONY: I believe Mr. 
Steigenberger also wishes to make a comment. 
WITNESS STEIGENBERGER: Mr. 
Walker just used the term “opportunistic"and I ‘think 
that's a term that Dr. McCart was using and it applies 
to certain species o f fish. I'd like to just add a 
comment and consider what they call the piscivorous 
types of fish or those types of fish that eat other 
fish. | | 
THE COMMISSIONER: What was 
that technical word you used? 
am Piscivorous , those 
fish that act as predators on other fish. I'd just like 


to point out that there can be a definite difference 


in the interior and on the northern route. For example, 


in the interior route the pike, the inconnu, and the 


berbot primarily feed on chub, suckers and small 
berbot, lamprey, and if yau disrupt the abundance On 
these smaller fish organisms the chain of inter-depend- 
ence and the ecological balance can be upset and you 


can change the dynamic actions of the population. 
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On the prime route on the 
North Slope, the only piscivorouS species that I have 
dealt with are predators of pike and I noted that they 
fed both on other fish and in one lake they fed on 
gammarus or these small anthropods. I am not too 
sure whether that is a general rule or whether it was 
just an exception in that there was a superabundance of 
these anthropods in the system. 
0 Now, another matter that 

you may be able to comment on, Mr. Steigenberger, an? 
I will be referring to Volume 92 of the transcript, page 
14035. In an answer to a question that I asked Dr. 
McCart, question: 

"And what I am getting at is you have in 

many areas fairly detailed local knowledge of 

the particular water body and what is to be 

affected, and where the population is that may 

be impacted, and in using this knowledge I 

want to know if you can assist me, I want to 

know the criteria you bring to bear on the 

subject." -p 
Answer: 

"What criteria I would use in determining 

whether it was an area that was especially 

deserving a protection?" 
Question: 

"Yes." 
Answer: 

"The presence of fish." 


Now, reading your evidence, Mr. Steigenberger, at page 
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| 16, the second paragraph on the page, you talk about 
| 


in your recommendation that all documented and potential 





sk overwintering, and/or spawning areas in closé proximity 
4 to the proposed crossing sites capable of supporting 

| one or more life stages of fisheries resource and | 
6 | probable spawning sites be designated as ofparticular 
7 importance (critical) and protected as such. 

8 | Have you found that reference, 
> sir? 

a4 : A Yes. | 
11] Q Are you referring there 
12 | to areas where the presence of fish may not have | 
13 | been determined? | 
14 A In some instances, yes. | 
15 | Q If we referred as an | 
16) example to the Malcolm River, where I understand from | 
aay Dr. McCart's evidence that people have been looking | 
18 | for fish, for char, but have not been successful in | 
19} 


the years that the studies have been carried on,of 

20 | finding them, would you agree that it is that kind 

21] of area that you are talking about as potential areas 
22 | Porc Lysn? 

23 | A I would say yes to that 


question and I would qualify it from an excerpt from 





| volume 16 written by Dr. McCart and where he says that | 
26 in the Malcolm River, possible overwintering downstream | 
27 | of the crossing and in Fish Creek, which is downstream | 
2m of the crossing he said, may be overwintering downstream 
al of the crossing. I am just asking that these areas 
30 | 


be set aside and protected and this is a recommendation 
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on the conservative side. 

Q It may be that they will 
never use them, but they may well be ones that could 
be used, sites that could be used. 

MR. MARSHALL: I think, Mr. 
Commissioner, there was evidence given by Dr. McCart 
on these areas and he testified that they have found 
fish in them and measures will be taken to avoid 
them. 

MR. BAYLY: Now, one of the 
things that Dr. McCart brought out in his evidence and 
I don't have a reference at hand at the moment, but 
that fish aren't always found in the same streams. 
That is, his tagging program showed that sometimes 
fish that appeared in one stream at another time appeare 
in another stream, and I believe he was referring | 
specifically to Arctic char in that piece of evidence. | 
Would you agree with that as being a phenomenon that | 


occurs on the North Slope of the Yukon and in 


Alaska? 

A From discussions with 
Dr. McCart I am aware of that happening. The one thing 
that he did point out to me was the fact that they 
possibly overwinter in different streams. They have 
homing and probably site specific spawning areas. I 
may be wrong on that, and I may have taken him out of 
context, but you might ask him if that is a correct 
interpretation. 

Q All right, I don't see 


him shaking his head this time. 
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MR. MARSHALL: Dr. McCart has 
a paper on that subject. It can be made available. 

MR. BAYLY: So to say that 
an individual stream has its own individual population 
may not be entirely correct, although they may come 
back to the same stream to spawn. There may be some 
overwintering that goes on in different streams by the 
same fish? 

A I think you are taking 
the word "population" out of context. Are you using 
it in reference to overwintering, or are you using it 


in reference to spawning? 


Q Well, that is what I am | 
asking you because there is in the evidence of one 
member of this panel a statement that each stream 
has its individual populations and =- I believe that : 


was Mr. Walker, I am not sure -- and as I understand 





it from Dr. McCart's evidence and now from his paper, 


that this isn't entirely so in the sense that they 


don't just home to the same stream. 
A Well, just hang on -- I 
haven't read this specific paper and Mr. Walker 
wants to comment on this topic. 
Q All right. Perhaps Mr. | 
Walker can comment on it and I will try and find it | 
while you are commenting, Mr. Walker. | 
WITNESS WALKER: When I made | 
reference to -- 
Q It is on page six of your 


evidence, and in fact, you didn't say populations, you 
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said each with its own race. The second paragraph. 

A Yes, I was using that in 
the context of spawning principally, that the fish 
home to the place of their birth and they utilize a 
common environment and participate.in a common gene 
pool and by doing this they reproduce themselves. But 
they are specific at that particular time, at that 
reproduction stage. Now, the fish go through a number 
of life stages. Following spawning there is spawn 
incubation and hatching, fry emergence, nursing, 
feeding and then later in life, of course, maturity and 
then they spawn. 

Now, . these different 
life stages may be carried out at places other 
than where they spawn. 

Q Now, is it documented 
that they actually spawn in the same places, have you 
done marking or tagging studies that substantiate that, 
or is that a theoretical statement? 

A This home stream theory 
or racial concept has been very well developed in the 
Pacific salmon, as you probably know. That is the 
basis of regulation. 

THE COMMISSIONER: What did 
you call it? The homestream theory? 

A I referred to it as 

the home stream theory. 
This is where you utilize the stock on their return 
to the home stream and you identify a species returning 
to a particular stream. You break it down into a 


number of genetic units and you try to regulate them 
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according to this genetic composition. Perhaps it is 
best explained if you picture a stream in your mind, 
just a stream that is not too complicated, and there 
is a particular group of fish spawning in this stream 
and it has a rather common environment, particularly 
in terms of temperature, kind of a uniform environment, 
and you will see a stock of fish returning to that 
particular place year after year; and now if you take 
that stream and say it flows into a lake, and that 
lake drains to a system, well, now you have in the 
simplist terms, three different kinds of environment, 
like you have a stream coming into a lake, you have 
a lake environment, then you have a stream below a lake 
and of course the lake acts as a reservoir and has 
warmer temperatures and so the stream below the lake 
is quite different than the stream above the lake. | 
Well, here in the stream 
below the lake you have another, within the same 
species, another kind of fish, I mean a species of 
fish with different characteristics in performance 
and tolerances to temperature and swimming abilities 
and this sort of thing. So you have this complexity, 
and you can multiply that a thousand times, or ten 
thousand. So to get back to the original point, was 
that for specific, for the spawning act at least, 
we idenfied these particular genetic units homing to the) 
same place at the same time of year generally, year 
after year. But qdher parts of the life history 
may be carried out outside of that particular area, 


nursing, feeding, etc. 
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Q Now, Mr. Walker, would 
this make, would you agree with Dr. McCart that this 
would make stocking or restocking of a population of 
Arctic char on the North Slope very difficult, or that 
the success rate might be very low? 

| A io ssc tricule to 
predict the success of stocking, even with species 
of which we have considerable experience; rainbow 
trout and salmon. We still have many failures, and 


it is in large part a trial and error technique. 


Q It is not something that 


you would want to rely on in the -event that some 
development caused a local population to be decimated? 


A Not entirely, but 


| 


science is developing techniques whereby we are beginning 


to better understand how to stock. For example, they 
have stocked grayling on the Kenai Peninsula in 
Alaska where grayling did not exist before and they 
have a self-sustaining population which is utilized in 
the sport fishery, so -- and we can cite many examples 
of salmon and trout, successes and unsuccesses. 

For Arctic char, in order to 
be successful I imagine you would have to more clearly 
understand the life history of the char and the kinds 
of habitats and conditions under which various life 
stages are dependent on for success. For example, 
the fry, just what is required to bring them through 
the first year, and the fingerling and the other 
juvenile stages. So, it could probably, eventually, it 


may be done. 
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Q At this stage the knowlaige 
gaps are significantly large that you feel that you 
couldn't predict with any success or failure rate of 
that kind of a project. 

A At this time I'd say it 
would be risky to attempt transplants of Arctic char 
and have it succeed. 

Q Have you done studies that 
would indicate the possible impacts of crossing the 
mouth of the Mackenzie Delta with the pipeline and the 
new alignment of the prime route that has been proposed 
by the applicant? Would that be you, Mr. Stein? 

WITNESS STEIN: Yes sir, I 
believe it would. We have not done specific studies 
related to impact at that site. That, I think, was your 
question. If I can elaborate slightly, I would say that 
againyI think I can go so far as to say that pretty 
each and every one of the recommendations and guidelines 
that I pointed out in my testimony would apply in the 
delta, if not more so. There is one particular 
crossing -- maybe I can just throw this out now -- that 
I am a little bit more concerned about, and that is 
the crossing of Shallow Bay. I believe it is in the 
testimony before this Commission that it will be a summe 
crossing and it is intended to avoid the calving 
period for beluga whale, which I think was quoted as 
late June-July. Now if this is indeed done, and it is 
still planned and constructed as a summer crossing, then 
I think it's inevitable that this construction is going 


to be going on at the time when these major fish 


| 
| 
| 
| 
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1 

e migrations are going to be occurring in the west 

3 channel, which means that they hae to have access 

4 through Shallow Bay itself. TALS is, I sayin. of 

5 some concern to me and I can only ask questions right 

6 at this time on this, if I can proceed that way. 

7 I would really like to know, 

8 a part of this came out in this list of other studies, 
9 but we don't know now what the reaction of these 
10 migrations is going to be, to a dredge operating across 


12 Shallow Bay, if it is dredged. 

12 THE COMMISSIONER: Excuse me, 

13 Mr. Stein. You mentioned the beluga whale calving in 
Shallow Bay in June-July. What other fish have you | 
in mind when you state your concerns? You said fish | 
Spawning in Shallow Bay. | 

A No sir, I, wouldn't. say | 
fish spawning in Shallow Bay, but I say that if that | 
June-July period -- 

Q Fish migrating? 

A Right, and we are there- 
fore looking at the white fishes again, ciscos, inconnu, 
and perhaps more importantly it is also the route used 
by the only two Arctic char populations that we are 
aware of within the Mackenzie District, those being the 
Rat and the Cache Creek. 

Q The Rat River and what 
was the other one? 

A Cache Creek, a tributary 


ofthe Big Fish River. 
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Q Did you say Cache Creek? 
A Cache, right. 

Q GaA-Cah-B ? 

A G-AseE-HeaBe. GO as Ip. gay 


if indeed this is a dredge crossing, and it occurs at 
thattime, what will the effects be, how will they react 
to that dredging operation? How are they going to react 
to increases in silt levels, not only from the trench 
itself but from the spoil area which presumably would 
be downstream of the trench, and how are they going to 
react to any alterations of flow? For instance over 
the spoil pile or for that matter around a berm if a 
berm is used, so I say we have not had specific impact | 
studies related to that area but with the crossing now | 


we have additional questions. 





THE COMMISSIONER: Well, Mr. 
Bayly and Mr. Marshall, these are important issues which | 
Mr. Stein has raised but may I suggest we proceed in 
this way? We are not in the delta stage of this 
thing yet, and it may be useful to you, Mr. Marshall, 
and your advisors to have had these matters raised so 
you will be in a position to deal with them when we 
go to INuvik in January; but I would suggest that they, 
having been raised in this very helpful way, that 


we shouldn't try to explore the whole situation of the 


‘delta now. Is that -- I see the usefulness of your 


raising them now and I think it will help Arctic Gas 
in preparing their case -- presentation in Inuvik, but - 
MR. BAYLY: I'm nog trying to 


take advantage of the situation, except that I have no 
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ability to know whether these gentlemen will be back 
another time, and they're the ones who will be doing -- 
THE COMMISSIONER: No, I think 
you were right to bring these things up. I just think 
we've got enoughjto do here without trying to explore 
the whole delta. 
MR. BAYLY: I won't go into 
it too deeply, sir. I do have a couple of questions that 
follow up just on the season of this migration, but I 


will leave it at that. 


THE COMMISSIONER: Well, carry 


Or, LOLlow: 1c “up. 


MR. BAYLY: I also suggest we 


may have a lot to do in Inuvik and -- 


THE COMMISSIONER: You what? 


MR. BAYLY: I also suggest we 
will have a lot to do in Inuvik and whether we can bring 
these gentlemen back to discuss that as well there, may 
be difficult. | 

THE COMMISSIONER: Well, carry 
on. 

MR. BAYLY:Q Now, Mr. Stein, 
you've raised these as concerns, and you've stated that 
the migrations of these fishes through Shallow Bay may 
well take place at the time or shortly after the whales 
have calved in Shallow Bay. Now, how long do these 
migrations take, do you know that? Or over what period 
do they extend? 


WITNESS STEIN: I'll try and give 
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it to you from memory. It will be fairly close, I think 
Again it varies with the species, it will vary from 
year to year as well; but I would say we have observed, 
as I recall now, some migrationsa starting as early as 
very late July, usually I would say it would be mid- 
August. Again that's for some species, maybe not for 
others, and I'm trying to talk generally now. 

But you're also faced now with 
the downstream migration too, of these post-spawning 


fish, so if we can take that as a reasonably close 





figure, meaning mid-August, you. can expect probably to 
see these returning migrations running into early Novem- 
ber. | 

Q All right, and so during 
this quite long season from the end of July at the | 
very earliest to November, this area is teeming with 
life going in both directions, with aquatic life going 
in both directions. 

A Generally that would be 
accurate, yes. 

MR. BAYLY: Yes. 

THE COMMISSIONER: Mr. Bayly, 
I think that we'll adjourn now till two o'clock. 

MR. BAYLY: All right. 

THE COMMISSIONER: I'm afraid 
we just won't be able to sit till 12:30 so we'll adjourn 
now until two o'clock, 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. BAYLY: Gentlemen, before 


\ 


MR. ANTHONY: Excuse me, 


Mr. Bayly and Mr. Commissioner, I was wondering if Mr. 


Stein might be able to start this afternoon by 
responding to some questions that Mr. Marshall had 
asked yesterday afternoon that Mr. Stein said he would 


search out the information and I think that he has 


‘some responses that he would like to put on the 


record? i : | 
i THE COMMISSIONER: Go ahead, 

My .goLein. ) / 

WITNESS STEIN: Well, if I 
may, Mr. Commissioner, I would like to elaborate ba | 
some of the answers to Mr. Marshall's questions of | 
yesterday. As I recall, Mr. Marshall asked if I would | 
identify some specific stream systems in which whitefish 
ciscos and inconnus spawn. I have quickly reviewed 
some of our past reports and as I think I have indicated 
previously, the majority of spawning areas are unknown. 
For mountain whitefish which we would classify as a 
minor species, we have identified the Rabbitskin River 
as a spawning stream with the Jean Marie River as a 
suspected spawning site. | 

All other spawning areas with 
the exception of the mouth of the Arctic Red River 
are suspected only, and these are: inconnu: upstream 
tributaires of the Arctic Red, Peel and Mackenzie 


Rivers; Arctic cisco: tributaries of the Arctic Red, 
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peel and Mountain Rivers; least cisco: probably the 
lower reaches of the Mackenzie ; broad whitefish: 


back eddies of the Delta and Mackenzie, and we have 


also identified the mouth of the Arctic Red River as 


a spawning site for this species; humpback whitefish: 


back eddies of the Mackenzie and Delta. 
I think the second part of 
th question was are any known spawning streams for 


these species crossed by the proposed route? Since 


_ known sites have not been identified by ourselves, 


nor as far as I am aware by Dr. McCart, the answer 
would have to be, I don't know. Mr. Marshall also 
noted that many of the stream systems we identified 


as being sensitive,are not crossed by the proposed 


route. I only wanted to point out here that under the 








mandate given to us in 1971 we were required to consider | 


the possibilities of both a gas and an oil pipeline 


and to investigate both sides of the Mackenzie River. 


This was obviously modified somewhat as time and 
plans progressed. 


In discussing the char 


fishery on Cache Creek, I quoted the estimated pose 


size from our 1973 report as being between 12,000 and 


1761000 isha wto edd to that, we also estimated the 
total catch at between five and seven thousand fish. 


If we were to use our maximum catch figures and our 


minimum population estimate, approximately 58% of the 


catchable population would have been removed. I would 


again say that we are risking over-harvesting. 


I also talked to Mr. Hugh 


| 
| 
| 
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Trudeau, head of enforcement for the N.W.T., Fisheries 
and Marine Service, and he informed me that our 
fisheries officer in Inuvik has been periodically 
keeping watch on this fishery, has on occasion had 
discussions with people in Aklavik concerning such 
things as fishing methods and has been attempting to 
log estimated catch figures. This officer in the past 
has also had to direct seismic operations away from the 
fishing area as an added protection against further 
exploitation. 

I would also add, just to 
touch on' the question of work done on downstream 
effects of siltation, there are research scientists, 
specifically Drs. N. Snow and D. Rosenberg who have 
done considerable work on siltation under the pipeline 
program. I am not aware of whether they attempted 
to determine the maximum downstream effects nor do I 
have the report references at hand, though I expect 
that some of these reports have already been tabled 
amethis. Cingu izy ; 

MR. BAYLY: Mr. Stein, before 
we leave the question of the Shallow Bay area, just 
a couple of questions. First of all, you have iden- 
tified the period of calving for the whales as being 
one after which construction of the Shallow Bay 
crossing would commence. I gather you haven't,in your 
date of the middle of July, I believe it was, included 
a period in which calves generally stay in the bay after 


calving, is that correct? 
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A I would have to assume 
sO, sir. The figures that I gave I located somewhere 
in past testimony. 

Q All right. The other 
issue that you raised, and it takes me back to the 
question of whether migration routes may be critical 
for certain species, I take it with regard to that 
area of Shallow Bay as it represents a migration route 
for a number of species, you would consider it at 
least very important and perhaps critical to the health 
of the populations using that. 

A I would consider the 
critical factor here to be ensured passage through the 
area. I don't think I would say that the entire area 
would be critical as such. 

Q On the question of routing 
we have from this panel assessments of the relative 
dangers to fish of the prime and interior routes, with 
some discussion of the Fairbanks corridor as well, and 
the opinion of the panel appears to be divided. Some 
people feel that the North Slope should be avoided; 
others seem to feel that the interior should be ayoiaed, 
and Mr. Walker seems to feel that the Fairbanks corridor 
should be considered very carefully as an altermate 
to both of those routes. Am I correct in my assessment 
of the feelings of the panel on that? 

WHE COMMISSIONER: The panel 
nodded their assent. 

MR. BAYLY: Yes, thank you for 


the record. 
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Q Now, I wasS curious, there 
were opinions given that the interior was fragile because 
there were a large number of species, 17, I believe, of : 
fish that might be affected by any damage caused by 
the pipeline, and another opinion given that because on 
the North Slope there are only two major species using | 
the rivers there, that that too might be important or 
even in some ways more important if one of those 
populations in an individual stream, for example, were 
decimated by some failure of the pipe or some siltation 
or something of that sort. What I'm having difficulty 
sorting out, and perhaps the panel in general can help 
me out, is whether this assessment is based on the same 
kinds of concerns from the panelists. Do you ea 
for example that in the interior route the concern is | 
that any failure might damage 17 species, Mr. Walker? 

WITNESS WALKER: Well, first | 


of all, in looking at a route and route alternatives, 


Mr. Steigenberger addressed himself to the two North | 


Yukon routes and utilizing a number of criteria, decided 
on that the best route from a fisheries standpoint, 
fisheries point of view, the best route for a pipeline 

or the one giving the least number of problems is the | 


North Slope or prime route. In final summary, he came 





to this conclusion on the basis that,in the event of 


damage arising in one way or another, the damage on, the 





North Slope would be.confined largely to one watershed, 





one set of populations, whereas if you look at it on 


the Porcupine route, damage would affect many systems, 


many streams, particularly possibly the Porcupine River 
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route rather than the prime route. 


1 | 
2 | itself, and of course many populations because that is | 
3 a complex within itself. So the opportunities for damage | 
| 
4 are very much greater on the interior or alternate route, 
: than on the prime route. | 
6 | Q Go ahead. | 
7| THE COMMISSIONER: Carry on, | 
3 please. | 
9 “A Now, I was directed to 
10 give some consideration to the two South Yukon routes, 
11} and I cannot use quite the same criteria as Mr. Steigen- 
12) berger used because our information is not as complete. 
13 As I mentioned earlier, our available information is 
14 | that which was obtained over the years through various 
15 | programs, utilizing regular funds. So we looked at 
16 | population size and watershed characteristics, plus 
17 | access , and on the basis of these genealities we came | 
18 to the conclusion -- at least I came to the conclusion | 
19 || that there may be fewer problems, but there were some | 
20 advantages of having a pipeline along the Fairbanks | 
ral route over that of the Fort Yukon route. 
22 | Now I was further geiced. 
. "O.K., Mr. Steigenberger has identified the most | 
e4) northern route and I have identified the most southern | 
25 | route. How do you compare these two?" | 
26 | So we addressed ourselves to | 
27 that and on the basis of the same factors as I've men- | 
28 | tioned yesterday, we came to the conclusion that there 
29 | were several advantages for a pipeline on the Fairbanks 
30] 
| 
| 
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Q Right. 

A So they are independent 
assessments. 

QO Wovld it ube icorrect, 

Mr. Steigenberger, that your assessment was based on 
choosing between the two routes selected by the 
applicant as Prime and Alternate? 

WITNESS STEIGENBERGER: Since 
the research that I conducted was principally oriented 
to those two routes, I would say yes. I also have 

summer 
during the past/worked on a section of the Yukon 
River in the southern Yukon and I could comment on: pos- 
sibly a third alternative which is a Fort Yukon Route 
and if I had to make a decision on those three routes, 
I would still select the prime route because the 
Fort .Yukon Route during 1975, we think, guesstimate, 
if you want to call it, that there is probably 200,000 
chums upstream of Dawson City in the Yukon River, and 
there is between 15,000 and 30,000 chinooks utilizing 
the river. So, having been on some experience on 
all three of those routes, I would still select the 
prime route, not having been on the Fairbanks Corridor 
and therefore having no direct experience, I wouldn't 
make a decision on the Fairbanks route. 

Q RNAS acts, and Mr. 
Steigenberger, was your opinion with regard to the 
selection of the coastal prime route made at the time 
that the applicant had proposed to come down adjacent 
to the Richardson Mountains or did that include your 


feeling about crossing Shallow Bay and joining up that 
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way with the gas plants on the Tuk Peninsula and 





Richard's Island? 
A The Shallow Bay Aivenston| 
or new alignment, is something that has come to pass 
in the very immediate past, and as I have stated before, 
after the 3lst of March 1975, Fisheries Service, 
Vancouver, was not conducting specific pipeline related 
studies in the Yukon. So, basically we haven't been 
doing research on that. 
Q But that wasn't included 
in your assessment of the two routes that you compared? 
A No. 
Q In ader to compare them 
at this stage, because you haven't had an opportunity to| 
study them, you would have to depend on people like 


Mr. Stein and people in his area and their assessment 





Gf that part of the route? : 
A Mithinkrthatvis princi- 
pally delta phase and segments of the Beaufort Sea 
program, and it would probably be better discussed by | 
people who are more qualified in that discipline than 
myself. 
Q I gather part of your 
feeling, Mr. Steigenberger, on the preference was the 
dependency of people on fish resources in the Interior 


as opposed to the dependency of fish resources on the | 


| 

coast, would that be fair to say? 
A Yes, that is <=.it's:on 

page 17 of my testimony. 


Q Well, I gather though aa 
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that again does not take into account the use made by 


North Slope of the Yukon in that they may be fish that 


Mackenzie River fish of the coastal lagoons along the 
are used by people in the Mackenzie Delta? 


A I would answer yes 
to that question. 
yes that it doesn't? 
A You know, again it is 


Q Yes, that it does or 
in an area that I am not entirely qualified to answer 
that question. 
Q Well, let me just put | 
it this way then. The dependency on the fishery that 
you contemplated on the North Slope, I take it, was the 
char fishery, either domestic,or commercial, or 


domestic or potential commercial? 


A On the North Slope, the 





only domestic dependency that we observed was at 
Komakuk and Shingle Point and at Komakuk there 
was onlyone family utilizing a small number of fish. 
Bob Mackenzie ie Herschel Island using some 
more, and Shingle Point, one Eskimo that is resident 
at the DEW line station. You have these other factors 
of people coming out from Aklavik historically and 
being at Shingle Point, you know, for the last 30 to 
50 years, but their fishing or utiligation in that 
area was primarily on a daily requirement basis for 
what they needed to use immediately. However, there 
was one individual, George Allen, who came out there 


regularly for the last fifteen years and has harvested 





- yivea a MBAS 


yd ebsm sev ed2 smvacos omnt 










> 









ent pndls ancopal lateso> ost to det 








| 7 - : ? 
j jana Hei? e¢ ysm yoda gadt al agduY ef? Io 
Yetied sisnsAdsM add ni elaneq yd 
7 

on 









sey towena SOluow I A om | 
ve a 
| -colgesup gadis ot 
7 Pe ; 
) TO 2eoh si tsd% ,2eeY 0) ee 
te 
. St’ nes0b Ji tedd esy | 
te 
. st +i antsoa .wond wor a | 
| oe | or 
xowens of baitilayp vilorisas Joa ms I 3sd3d 6Bi6 GA AL eo 
.colgesup dsd3 j= 
. $f 
$uq sau’ em get ,iisw *) 
| » get 
teri yusrdelrt? edd oo yorebnsasb sat .oeds yew eins sr ; 
{ i oe ie 
| AE F 
| oft @sw .¢1 salet E ,eqole ddtov edz no beselqmetaos way 4.) | 
; ret 
,fsioyemnon yo olteemod tshitie’, ytedei? sens Bae “4 
Vata: a 
‘a a) & a - in . - @ al . , “ : a " 
\Learoismnoy [sigaesog:1t0 oltaamob ’ 4 | 
f Le a’ 
siz ,esqold agxonw ef? nO A i a) 
i 
36 e5w bevisedco sw stadt yonebnmeqeseb ofgeemob yino um 
| 3 teh 
. | sisif AyiemoA 3s bas saret sipninA&® bas Avaentor = a 
. OS 
. dat? to zedmen ifsme s prisiiisu yeseee ef0 yYino esw = wo 
7 \ 
. ; £50 Ne 
} amon pites. Onelel Lorloatel no SisneAceM dos ey 
pcs 
SY tnebies:t ei t6c3 omited eno ,tatod sipaide Sas \ezom ety 
( ex. t 
| etotoe? usdto seed? sved voY .notsiste snil Wad odd gs _ | 
. ) is 
| bas yflsotzroseld AivslAA moxriiswo enimoo: siaqoeq to i - 
| | } | ISS 4 
ot O€ teal ais to® .woad woy .jaiod elpnide ge pried | 4 
. 


teddy ai noisgsesif{isu zo paidai? axteds ae yeussy 02 
tot esleed stasmertupet ylisb s) no vi tinmiag aw nere 
arett .1svewoH .viessiboemmi seu oF bsbsen I 


boseesse est bas — taal ods 103 


i . ot 6 + 


: sist sd ha ama orlw ymella 2p1082)Leub 





‘other food sources? I am not suggesting that they 


15910 
Stein, Walker 
stelgenperger ,~ Millen 
Cross-Exam by Bayly 


200 to 300 broad whitefish for this winter supply, but 
the people at Aklavik that were at Shingle Point, 

fishing was incidental to caribou and beluga 
hunting, the hunting of beluga whales. 


Q And that would tide 





them over, I gather, while they were waiting for these 





took very many, but it might be that these are 
important sources to the individuals involved? 

A I think most of them 
from Aklavik fish closer to home, as a matter of 
transporting the fish and they just use their daily 
requirements for dogs. There are five or six dogs 
there. | 

Q Now, what I am suggesting 
to you though, when you were assessing fisheries, you | 
were assessing fisheries that took place in the areas 
as opposed to areas that were used by fish, the 


fishery of which might have been in the Mackenzie 


Delta? 


A Yes. 

THE COMMISSIONER: What was 
that again? That phrase,"the fishery of which..." kind 
of threw me. 

MR. BAYLY: What I said, Mr. 
Commissioner, was that some fish use the North Slope, 
the coastal lagoons, but people don't fish them there, 
they fish them in the Mackenzie- Delta when they come 
back, but nonetheless these fish do use the area that 


Mr. Steigenberger studied. He just did not study 
fisheries in those areas because people don't fish 
them there, 
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MR. ANTHONY: © thought I 
was with him but now I'm not so sure. I don't know if 
the witness wants to at this point. 

A Mr. Stein & Company 
conducted a tagging program at Shingle Point with hopes 
that we'd get returns in the Mackenzie Delta, perhaps 
he could comment on that phase of his studies. 

MR. BAYLY: Q Would you make 
that clearer than »I did, Mr. Stein? 

WETNESS: STEIN« Tiimendt «so 
suvertehat ,I Veans 

Q Do you understand it? 

A You're,I think,saying 
that the delta fishery is the domestic fishery, but 
the ffishtthat arewbeing utibizgedsat thatofishery are 
aso Tub hbzing thabi tab Lalongetheeeoas #2 tis Cehat t= 

Q Yes. 

THE COMMISSIONER: Yes, that's 
what I thought. Then he went on from there and baffled 


me; but maybe if we stop there that's all we need to 


know. 

MRFi(RBAYEY sel think it's as 
simpe as that, Mr. Commissioner. My sentence made it 
complicated. 

Q You'd agree with the way 
you expressed my point? 

A I have to. 

Q Now, one of the reasons 


that I bring that up, and I will come back to this a 
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little later, is that if for example there were a 
spill of fuel oil at a site where pipeline materials 
were being staged, on the North Slope, it might affect 
fish that people traditionally catch in the Mackenzie 


Delta. Yes, would you agree with that, Mr. Stein? 


WITNESS STEIN: A Yes, I'd agree with that. 
MR. MARSHALL: Mr. Bayly, I 
see you have paused. I mentioned this morning that 


there was a paper dealing with the distribution of | 
fish along the’ Beaufort Sea coast. This is a report | 
of Craig & McCart that is found as an appendix to | 
Chapter 2, Volume 34 in the Biological Report series. | 

MR SBAYRY.=€an*iegonon? | 

THE COMMISSIONER: Yes. 

MR. BAYLY: Q One of the 
difficulties, though, I understand, in comparing the 
two routes in the fashion that deals with fish taken 
by human beings, and Mr. Steigenberger, you may want to 
comment on this, is that in the one area, that is along 
the North Slope and in the Mackenzie Delta,all those 
fish taken by people are for domestic use, or by angling, 
whereas there is another element in the Porcupine drain-| 
age and that is commercial fisheries. | 

WITNESS STEIGENBERGER: There's | 
no commercial fisheries in the Yukon, northern part of 
the Yukon. T'@likeeto-clarify that. There is no 
commercial fishing in the area of study related to the | 


two pipeline routes, therefore the Porcupine and the | 


Beaufort Sea Crainage. 


Q I want to turn your mee Ee 
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now to those discussions which led up to the decision 
that Arctic Gas would sponsor studies on -- in the Yukon 
and that the Fisheries Department would study fish in 
the Mackenzie drainage. Can you tell me -- I think per- 
haps Mr. Walker, I initially address these questions 
to you -- how is it determined that you would divide 
up the work this way? Was it -- 

WITNESS WALKER: The Pacific 
Region, at least in Vancouver, has authority for 
British Columbia and Yukon within its jurisdiction; 
whereas the Central Region, based at Winnipeg haa the | 
Northwest Territories and mid-Canada provinces. So | 
there as a Gividing Tine in authority, and that 1s 
on the Yukon-Northwest Territory boundary, and if you 


extend that seaward from the coast, well there is a 


tine. of authority. Of course that doesn't mean much 
brologically, 

Q Ragnt., jbut <1 t. does: 1m 
terms -- that was the logical way, administratively, I 


gather, to divide up the way of studying this. 
A Well, that was the way it | 
was insisted upon by higher authority. 
Q AAS ee Gt 
MR. MARSHALL: Mr. Bayly, Dr. McCart 
‘has taken issue with your summation what you say his 
| evidence was on this point. | 
MR. —BAYLY:. — don"t think 1 
said anything about his evidence on this point. 


MR. MARSHALL: About the att 
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THE COMMISSIONER: That came up 


this morning. It was suggested that Dr. McCart had wor- 


ked on the North Coast, leaving it to the government 


to work in the Mackenzie Valley. Wasn't that what you 


said this morning? 

MR. BAYLY: I believe so, that 
Dr. McCart had stated he'd done his work on the North 
Slope and at least as far as some studies on some 
species in the Mackenzie were concerned, that he had 
an agreement with Fisheries that they would do some of 
those studies. 

THE COMMISSIONER: Well, in 
any event, where is all this getting us? What's this 


in aid of? Who cares whether Dr. McCart and Fisheries 


split it up, or Fisheries split it up among themselves 


because Winnipeg has jurisdiction over this and so forth 


and so on? 


MR. BAYLY: I'm not worried about 


that, Mr. Commissioner, but what I am concerned with 


is whether the two of them were conducting studies to 


find out the same things, whether those things had any- 


thing to do with the impact of the pipeline and predict- 


ing what 41t might be. ‘that's what they’ re here for. 
THE COMMISSIONER: Yes, but 
Dr. McCart has been on the end for a number of days 
and has talked constantly about his work to determine 
what the impact of a pipeline would be. If he wasn't 
working on that, I don't know what he was doing, and 


similarly with these gentlemen, they have indicated 


that their work wasn't perhaps quite so specifically 
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related to pipeline construction, but they must have 


views on that. What's the -- where does this - 
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MR. BAYLY: Well, Mr. 
Commissioner, you have to decide whether the studies 
that have been done are going to be able to help 
you in saying what the impacts were and if these 
gentlemen can tell us -- 

THE COMMISSIONER: What the 
impacts will De -= 

MR. BAYLY: Oh, sorry, what 
the impacts will be. I hope it isn't were by the 


time we get there. 
(LAUGHTER) 


MR. MARSHALL: I am glad that 
it was Mr. Bayly who said that and not me. 

MR. BAYLY: I know I am 
asking all of Mr. Marshall's questions so he won't 
take very long. But what the concern is here, sir, 
is whether or not what has been studied, both by these 
people and by Dr. McCart can tell us that, and these 
gentlemen are experts, they will tell us what they 
studied. If it is different fromthe kinds Giatnings 
that Dr. McCart studied, I would like to know why) be- 
cause it may be that combined they can tell us what 
the impacts are likely to be or it may be that they 
studied things completely differently and we will have 
to figure out whether we could argue that one has 
assessed the impact in one area and the other has 
not reached that point yet, or something quite 
different. As far as who is responsible for what, 


I don't think that that matters in the least, but as 
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Stein, Walker LOT L? 
Steigenberger, Millen 
Cross-Exam by Bayly 
far as what they decided to do and how they decided to 
share their data to see what the effects were likely 
to be, that may be very important. 
THE COMMISSIONER: Well, 
the burden of the evidence of this panel so far has 


been to indicate the areas where we have an incomplete 


knowledge of fish populations and so forth and 


to indicate in detail,for which we are all grateful, the 


mitigative measures that should be taken where our 
knowledge is sufficiently complete to allow us to 
predict impact and to take steps to limit impact. 

Welle all right, maybe the 
panel having heard this discussion, would you object 
if we just asked them to comment on it? They must 
understand the point that you are concerned about 
now. 

MR. BAYLY: I hope’so, I 


am not sure that I do now. 


THE COMMISSIONER: Well, do you 
| 


have any comment, Mr. Stein? You represent the 


Winnipeg end of this consortium. 


MR. MARSHALL: I guess I am 


the one remaining in ignorance then, sir. Is it-—- 


are there areas that were studied by Fisheries Service, 


-- or I am sorry, are there areas that have not been 
studied by either the Fisheries Service or McCart and 
his people -- 

THE COMMISSIONER: I think 


Mr. Bayly's point is that it may be that this panel 


was doing their work with larger purposes in’ “mane than 


| 
| 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Bayly 
Simply a pipeline and that Dr. McCart, having been 
retained by Arctic Gas was directing his whole efforts 
to determining the impact of a pipeline. That is 
Sea Sn ee  OOre en eae 

MR. BAYLY: That is the 


Start of 20, Sir. 





| 


THE COMMISSIONER: That is the 


Scart we elo 

MR. BAYUYt**+Er £*"can get 
my foot in the door with that one”’=+- 

THE COMMISSIONER: Well, -you 
go ahead then, I should stay out of it, I guess. 

MR. "BAY GY Well, let's 
start with that. Were you, and perhaps Mr. Walker 
would care to think of this, and Mr. Stein, were you 


looking at the four year study plan with the prime 


purpose of assessing the impactSthat a pipeline would | 


have on fish and other aquatic species? 

WITNESS STEIN: Yes, I would 
say so. 

WITNESS WALKER: Also, yes. 

Q The difference between 
you and Arctic Gas then appears to be that Dr. McCart 
says that based on certain assumptions of the ability 
of the applicant’ to’ do what it Says it can do, he is 
Satisfied that a pipeline could cross the North 
Slope or go through the Interior,though he is not as 
happy with that route, without adversely affecting 


aquatic ecosystems. 


THE COMMISSIONER: Provided 
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ata y ahs Stein, Walker, 
Steigenberger, Millen 
Cross-Exam by Bayly 


the measures are taken that Dr. McCart has urged upon 
us. 


MRE BAY: ayes: 


A You said gas pipeline? 
Q Yes. 
A Yess 
Q And that is what they 


| 
have said and do you agree with that? 

A Generally yes. 

Q And, MR. Stein, do you 
agree with that with regard to the species that you 
have studied? 

WITNESS: STEING. Could vou | 


justi += 


THE COMMISSIONER: I wish | 





Ii knew exactig? whereswexnare! atu.) Iythought, that, taking | 


the northern Yukon coast that Mr. Steigenberger was | 


| 
saying to us that there were a number of fish haphlarions 


on the North Coast that we had not as yet complete 
knowledge of and that it would take one to three years 
to complete the assembling of the data relating to thos 
fish populations and that no pipeline should be built 
unieilecthenw ) iDrw MeCart) has ybeld ws, as, understand it, 
thaws he is in a position to indicate the critical areas, 
leaving aside the precise meaning of critical, the 
important areas where you have to protect fish popula- 
tions along the North Coast, and he has identified thos 
he says, that's that, here are the measures to take 
tqeprotect Ithem pulict' Ss egetestarted. Now, there is a 


difference of opinion here. 
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. Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 








1} MR. BAYLY: Well, that was 
I my understanding, yes, this morning. 
3 THE COMMISSIONER: I gather 
4 | from what Mr. Stein says he is essentially Jee the 
| same thing about the Mackenzie Valley, and so now you 
6 are asking Mr. Walker if he agrees with what Dr. McCart 
7| has said about the North Coast, and he said he agreed 
8] with Dr. McCart. I don't know whether that is what you 
9 | did say, that's why I interrupted, to make sure that 
19 | I don't fall off at the first turn here. 
11} MR. BAYLY: Well, let's go 
12) back to the point of the morning and see if we can 
i3| Clarify it this way, would you all agree that the anountis 
14| of time that you indicated was needed for further 
15 | Study would be required and those studies would have 
f 
16) to be done before you would feel as a panel that you | 
a could adequately assess the potential impacts and : 
18] recommend mitigative measures, and procedures and 
19 | Cautionary measures that should be taken to protect 
= fisheries? 
21 | WITNESS WALKER: Yes, after 
22 | one to three years of study. Also,we werethinking of 
23 winter construction and we were thinking of a single 
24) Vine. 
25 4 MR. BAYLY: Yes. 
| 
26 | THE COMMISSIONER: Yes, and 
27 | you're not -- you are saying that your answer of 
<8 one <G three years is on the assumption that a 
7 gas pipeline built in the winter -- 
30 | 


A Thee ets Ligne, Sir. 
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~ Steigenberger, Millen 
Cross-Exam by Bayly 


QO And then if we throw 


an Oil pipeline or a highway, an all-weather highway 
into the package, that you won't stand by the answer you 
have given, you have to take a look at that? 
A Those are additive | 
factors, sir, yes. | 
THE COMMISSIONER: Yes. | 
MR. BAYLY: And you tried | 
not to duplicate the studies that Dr. McCart was doing 


because that may have an added impact on fish if you 


both studied the same fish in the same river is that 
correct? 
A That rs correct . | 
| 
Q And did you go over the | 


methods that you both used to see whether they were 


consistent so that you jwould be talking about the | 


same things if you were both doing parallel assessments? 


A We discussed the object- 


| 
ives, the kinds of information that each group would 
be taking, methods and following -- and in the course 
of the study and also following it we discussed 

results and so we were aware of each others findings 
and progress. 

Q So, in a sense you looked 
at the results that Dr. McCart obtained and -- but you 
are still in the position of saying that further 
work should be done,at least by Fisheries) before you 


would be satisfied with your own ability to make 


an impact assessment? 
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ee a Stein, Walker 


Steigenberger, Millen 

Cross-Exam by Bayly 

Q Now, when you made your 
studies, did you take these following as basic 
assumptions, and I think that we have gone over this 
slightly before, that the fish populations you were 
studying were in a stable condition, and I think that 


I asked that of Mr. Stein, but not of the others. 


A That the populations were 
in a stable condition? 

QO Yes. 

A Yes. 

QO And you, too, Mr. 
Steigenberger? 

WITNESS STEIGENBERGER: You 
would have to say that -- you would have to make 


an assumption that there are normal distribution and 
that they are not undergoing dynamic changes, but 
that you can have variation thrown in there to make it 


a little more difficult to comprehend. 
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Stein, Walker 


Steigenberger, Millen 
Cross~-Exam by Bayly 


QO You have to start with 
that assumption in beginning studies of this kono & 
understand; is that correct? 

A Ves, 

Q They may turn out to have 
been the wrong assumptions, if you've been studying them 
for ten years and find out there's a gradual increase. 
I’m net criticizing “it,I'm just saying that you have 
LOUStare with thet 29is that correct: 

A Theat a correct. 


WITNESS WALKER: That's correct. | 





Q And) wivat™ you dian ts start | 
with, all of you, was the assumption that where fish 
arerte the only criteria for’ averiti calor important 
habitat for fish; you looked for characteristics as 
well as places where fish are. 

A Generally, yes: 

Q Is that true, Mr. Steigen-. 
berger? 

WITNESS STEIGENBERGER: I might 
point out that now there's different life stages of 
fish, and I'm not too sure whether you're considering 
eggs fish in the -- 

Q I do really consider them 
fish and perhaps wrongly so, but I consider that part of | 
their life cycle. | 

A So then spawning grounds 
with eggs are equivalent to fish. 


QO Yes. 





A Then I would agree. 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 


Q And then Mr. Millen has 
told us that one of the difficult and expensive things 
to do is to determine places where fish are not, or I 
Suppose that means where fish are not ever; is that what 
that is supposed to mean, Mr. Millen? 

WITNESS MILLEN: That's what I 
was intending to mean. 

Q Yes, and that may depend 
on certain cycles that are not fully understood as 
yet with regard to certain species. 

A YOousbetter nots gou too 
far with that with me. What I was reallyereferrang.toe 
was small streams where one typically could find fish 
in the summer but clearly not in winter, and it's quite 
a task to establish that there are never any fish in 
those streams in summer. 

Q And I gather one of the 
dangers, and this is one that was pointed out to me by 
Dr. McCart, and I can't remember for Mr. Marshall's 
benefit whether this was over coffee or in evidence, 
but generally if you sampled every stream you might 
fang) that. vou, bad. +o.wipe,out.thesfish in some: of the 
smaller streams to find out if they were there, and 
that's one of the problems in studying every stream. 
Would you generally agree with that as a panel? 

WITNESS WALKER: Probably more 
a problem of resources to study every stream. 

Q Lon etsat.~more, than, that, 
that you wouldn't want to study every little stream in 


case it was one that supported a small population that 
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sampling would hurt more than just ignoring it? 


A Well, we can sample without 


killing fish and we would attempt not to injure them 
in areas where there are small populations. Live 
measurements . release’ and would provide us with 
the information. 

Q Now, I 1 ian refer Mr, 


Walker to your evidence at page 3,it brings me to my 


next concern, and my concern is that there are examples 


in the Mackenzie area of development which Fisheries 
studies could have been conducted in, but which for 


one reason and another, and I know Mr. Steigenberger 


waS outlining some of these, have not been carried out. | 
LecCnesgonoverseome of these. Can you tell me first of 
all, was a study initiated prior to the construction -- 
that is a Fisheries study -- prior to the construction 


of the Ringling River crossing on» the pempster Highway? 


Do you know, Mr. Stein? 

WETNESS “STHEIN]T TPthink Mr, 
Millen could probably answer that one for you. 

Q Ali weight, Mr. Mailen; 
could you speak to that question? 

WITNESS MILLEN: There wasn't 
a study of the stream crossing site which was - had 
been specifically designed because of the highway, as 
far as I recall. A crew based in Aklavik had been 
sampling that stream as part of the regular survey 
samplings. They had sampled lower down in the river, 
as I understand. 


Q Now that was a crossing 
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that we've been informed ran into problems because of 


the collapse of culverts which apparently caused a 


major siltation referred toi bylDr. McCart: ds) the Ringling 


River disaster. Did the Fisheries Department do follow- 


up studies on the effects of that siltation on either 
fish or on other aquatic species,benthic invertebrates, 
for example? 

A Yes, I understand that 

was 

Dr. Norman Snow, who/ working in Inuvik at the time, 
as part of the pipeline study program and who is 
specializing in invertebrate studies did take some 
samples after that event, as soon afterwards as he 
could get out there. I don't really know what his 
conclusions were. 

Q Ala tirught.an Pexshaps Mm 


Stein, do you know what conclusions he reached, or not? 


WEINESS: STHIN: No.) 2 cthink- one 


| 
of the basic problems here that would have been involved 


is that we did not have sufficient lead time really 

to get in there and collect baseline information, be it 
fish, be it invertebrate, water quality, so on. We 
did have samples. They were sporadic and I don't think 
sufficient enough in my mind to put together the 

basis of a good followup study. 

Q All right, and when you 
say "lead time" was that prior to the installation of 
this crossing? 

A Yes, certainly, we would 
like to have seen what the condition was of that 


stream before any disturbance occurred. 


| 
| 
| 
| 
| 
| 
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Q What was the date that 
that crossing was put in? Perhaps Mr. Millen knows. 

WITNESS ‘MILLEN: No, I don't 
believe I do. 

Q I don't mean the exact 
day, but can you tell me whether it was after 1971 
when this four-year program that you -- 

A It was certainly after 


TOs 


Q It was probably the winter) 


of. 1973-1974. would, that be .about night? 
A That seems like it, yes. 


Q And did you recommend 


and perhaps Mr. Stein can answer this, did you recommend 


that studies be conducted of that stream before the 
crossing went in as part of the program that you were 
involved in? 

WITNESS STEIN: 

A No; edon*t recall making 
that recommendation. We were taking samptes as 
part of the pipeline project, this wasin the very lower 
reaches. As Mr. Millen pointed out, we did have a crew 
that was in there for a brief period of time and I 
can't recall offhand why we avoided that particular 
POrtion,ofp}ath.but ounseffortepramariidv waswins the 
mouth, as it was with most of the tributary streams. 

Q Mr. Millen, were you 
involved in the decision to use that oval shaped 
cul vert).2f -Leacan.call jthemathat? 

WITNESS MILLEN: Yes, I was. 


Q And I gather that in the 
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past those culvers had performed well, but in this case 
there was a failure. Can you tell us anything about 
those culverts in terms of whether they should be 
recommended or not recommended for this or the other 
applicant, if they" re going to use culverts in stream 
crossings? 

A Yes, those were very large 


culverts that were selected by the Department of Public 


Werke fon thateparticular site. The extent. or my recom=| 


mendations involved the amount of waterway that should |, 
be provided so that the velocities through that crossing, 
would not impede the migration of fish. The selection of 
the means of providing that waterway was entirely in 
the hands of the Department of Public Works, and although 
we certainly encouraged them to use large sized ehiverte! 
particularly oval ones which provide a better ratio 
of stream bottom, as it were, available in the stream 
crossing. I think D.P.W. have now decided that those | 
size of culverts are an unreasonable risk to use in the | 
construction circumstances that they faced in the Arctic 
and I would agree with that decision that they've made. | 
Q Yes. That has nothing to | 
do with the basic shape, I gather. It's just a question | 
Of ‘the size. of the. culverts. | 
A Let's the size» of the | 
culvert and the kind of -- and quality of construction 
that they can expect in the winter in the Arctic. 


Q Now, there was also a | 


fish culvert installed at that crossing, I understand, | 
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at a slightly higher elevation than those culverts to 


take the main portion of the stream. 


A Thiet Sa oi t. 

Q And was it a baffled or 
an unbaffled culvert? 

A In a sense it was baffled. 


The culvert body itself was not, but the intake structure 


at the upper end of that culvert was specifically 
designed to aid fish through that culvert. 

Q All right, and when you 
say that 1 can't picture that. in my mind. What did it 
look like? 

A Essentially the channel 
upstream from the culvert had some baffles in it, and 
that reduced the flow through the culvert sufficient 
that fish passage through that culvert would be aided. 

Q Now, as I understand, 
Dr. McCart has criticized baffled culverts in part on 
the basis that the baffles are sometimes too far apart 
for very small fish, which generally take advantage 
of the bottom configuration of a river so that they can 
hide behind rocks in the little eddys, so that they 
can make their way up. Was that something that was 


considered in the decision to use -- 
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MR. MARSHALL: Dr. McCart 
says that that is not what his evidence was. He 
said that baffles caused difficulty with icing, 


Mr. Bayly. 


| 
| 
THE COMMISSIONER: What is tha 
again? | 
MR. MARSHALL: He indicated | 
that baffles caused problems with icing. | 
A I can perhaps clarify 
Chater this particular case if you want to understan 
the Rengleng installation better. That was not 
the principle -- the principle here was merely to 
keep the amount of water flowing through that culvert 
at a given stage of the river down to a lesser amount 
than would naturally flow through the culvert and 


baffles of a type that cause icing problems Or 


difficulties. for small -fish were not involved. 





THE, COMMISSIONER: I think 


that we will adjourn for coffee now. 


| 
(PROCEEDINGS ADJOURNED) | 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


we have lost, I hope only temporarily Mr. Stein, but 
I believe Mr. Bayly feels he can carry on in his 
absence. 
THE COMMISSIONER: Yes. 
MR. BAYLY: Let's move on to 


MR. ANTHONY: Mr. aaa 
another river crossing, and I believe it is on the 
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Rock River, that is crossed by the Dempster. That was 
an occasion where consruction methods resulted in 
changes in the river and I wonder if Fisheries monitored| 
that. Perhaps, Mr. Walker, you could tell us to your 
knowledge what happened at that crossing. 


WITNESS WALKER: I have 





no information on that particular crossing. I 
had phoned the Whitehorse office, but they had no 
information either. 


QO I see, does that mean 





Vigtuec hey dcnet study that crossing? | 
A I don't quite understand 


what the situation is in regard to that. | 





Q Perhaps Mr. Steigenberger 
has some information on that he either knows or has | 
heard from people in. the office. Do you have any, sir? 

WITNESS STEIGENBERGER: We 
were under the impression that large diameter culverts 
had been installed in the Rock River and had been 
backfilled forty vertical feet and that sometime in 
the spring it had washed out and we contacted the 


Whitehorse Fisheries office and they said that the 


Dempster Highway construction had not reached this 
point as yet and I think it was on the drawing boards 
that they were going to install culverts in the 
Rock River and have a bridge on the Eagle, and so that 
is all I can say and I think that is why Mr. Walker 


said that he doesn't have any information. It is 





probably a misinterpretation of a discussion in another 


area that we are unaware of. 














3in z som | "i fa loled 
bestocer sootvon nolsaazanen @ 


bancihedis geltredett 2E xebnow i ons idee 
L toy ot ey Iled biuos toy | dado ‘fy ager 





-patgeot> tsdt Js bensqasd sald ebelwoox 
eusd I :AHRIAW 22EvTIW 





| a yy 
A lt .pniseors wivoitieg teddy ao noitsmrotat on 
| on 5si yens tod ,soitto ssyodesidw ont Benorta bert 
| r9itis dot Sanmneteh L 
i i 7 
| asom tsit agob ,ssa TI 0) | ; Ot nk 
) Spileacys tsds ybute s'nbsb yeds seds bs: Sie a 
Tah a a 
| i a =<. 
| Basterebau stiup +! mob T ) ; * re 
-tedt of bispex at et woldsutte eds gadw | EZ are 
| ‘ie. 
topiodnepies2 4M eqerdzes 7) ,*t ae 
. i cM | ae 
: re Oe ee bik ssa | Phe) cee 
asi xo ewond tedtic of ged no aoldamxotal emoa ead | ef ‘ee 
‘esos y 
Tai2 ,yas sved voy od .soilto edz mt slqosq mort Brserl |p2 Se 
| weg 
| ew :AdOATaMEDTaTS eeanirtw | ive een 
) segs 
esisviua ustemsib apuel Jjedt nolargezamt edd tzsbay szew Piss ew 
a She 
need Dei bas woviti Avo odd ai bolisdeank assed bed O03 |S 
| . er 
| ni emttemos testy Bas gjss [eokttov ys10%? bellitxosd DSi *nt aa 
_ i. 
| ait Setosinoo sw bas tuo bedesw bed St paraqe ohs jis r 
_ 
arn | 
| edt ted+ Bise yes bas s59ilio esiredalt saxodestidw cs seve 
eins Ssioset gon bel molstowtzanon yawiplH tedeqmed |b i‘ 
/ rr ' 7 _ 7 7 
| abxrsod potwstb eft mo asw 3i Amid? L bas toy #8 Intog jay 7 
: 7 
ois mt ettevivue Iissteqi. oF polop stew vers 2srig beatae, 
¢ 5 s 
jadt o2 bas ,slpsa edt ao apbixd s ovsed bas sevisn soot ‘OS i i 
13 
4 







toiiswW .2M yow et teddy Anids I bis yse aso I Lis pi 


al tI .qgoitsmretat yas svsd +'nesob sod Jedt bise . 
a : ‘avs 


| senjons al nobeeuoeifh 6 t9 noltstexaretniain 5 heicniead 







.t0 @iswen Sis jel 


| ie 
|. : , 





= 
> 


ALLWEST REPORTING LTD. 15932 
ee ee Stein, Walker 














' river crossing is one where there has been some problem 





Steigenberger, Millen 
: Cross-Exam by Bayly 


Q Well, let's go to one 


that we have some evidence before this Inquiry on, and 





that is on the Pointed Mountain pipeline, the ‘eid 





with the crossing and its having to be covered with a 
more material, aosai1 ys resulting in siltation. | 
this something that Fisheries has monitored or is 
going to monitor? 

WITNESS WALKER: Pacific 
region personnel looked at the LaBicheRiver crossing in 
the winter of '71 - '72 with a view toward getting 
some idea of the activities associated with pipeline 
crossings of streams and also some of the problems 
encountered as they may affect the Fisheries resource. 


They alsq took a number of measurements on sediment, 


but only four measurements in total. Anyhow, it was 





very limited sampling, and also the limiting factor 
in looking at the LaBichewas that there were no before 
hand measurements. We had no knowledge at all of the 
Situation, and so we really didn't accomplish 

very much. 

The other objective of the 
program was to -- in thinking about sedimentation. 
specifically, was to come up with the theoretical 
formula. Given sediment or stream bed size particles 
and given stream flows in terms of volumes and veloci- 
ties to calculate what the deposition may be in 
distance in time from the disturbance point. 

Q Now, I realize that in 


the example that you have given of the La Biche River 
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the one that I have given of the Kotaneelee and the 
other one I gave of the Rengleng River crossing, 
that you didn't have the advantage of going in there 
before hand, but I invite you to agree with me that 
there may be some value in going afterwards, finding 
out what the situation is, and sampling the populations 

at 

in the stream to determine/what race,a1r at all, they 


recover; and has that been considered by your office? 


| 





A Yes, it was considered, 
however, there were certain problems associated with 
manpower resources and that and in trying to organize 
and orientate towards the two pipeline routes that 
were given us. We had enough problems -- looking in 
those directions as to looking elsewhere. So we had 
to weigh one factor against another. | 


Q Given an ideal world 





personnel and budget you would have carried out those 


studies? 


A We would have continued 
with the La Biche. 
Q All right, and the studie 


that you have proposed are the ones that you, Mr. 


Millen, have outlined on three streams that are proposed 
to be crossed by the Mackenzie Highway, and those will 
be the first opportunity, as I understand it, the 
Fisheries will have to monitor streams before, during 


and after construction of crossings, is thato correct, 


WITNESS MILLEN: It was 


in the Mackenzie region? Or is that Mr. Stein? 
Mr. Stein that mentioned that before, but I wouldn't 






al 









A 


ee 


es bas 7 


‘ 
. 








Lt iM 
| rahe y 





8 i tel 6 + 5 ad 


: x. 4 







‘cea ee 
osieeee wevin > tame 


— paslpnok ait to aD irae aan 
— a 
etond nb. patton te sossnavbs als eved a pe aay 
jisdd om dtiw soups of soy @tivalel dud), 













oniboatt ,ebuswrotte paiop ai sufsy omoa BO aeieais 


eds pailamse bas ,at nottsutia. odd tadw suc 
36 
yvods ils a6-2%1 ,d¢e2 Jscw\stloristeb. od msexte end mh 


2noizsiucog 


e20n3s tuo helrxre> ever bluvow 


solito xwoy “yd bexebianoo aeod tadj-easd bas ;xtevosex 8 | 
,be1esbieaqos esw ti.’, aay 4 
itiw betstoores 2emeldom nisix99. stew, s1ed3 .zevewor OL 
stinsp1o ot privat nl bas Jsdt bas seotvere: sewoqrisem ao a 
; , ‘ A ¢ i 
tania setuoz onilegiq. owt of3 shiaswot .ctatadixzo buns ot. 
nf pnitool -- emelidexq dpwons bed ef, ..eu mavin etdw- 2: > 
f 2 
Sat aw of .sisdweele poidoc!l oF 26. anolsoexib s2od7 At 
cae r- : ar Pare 
sodions tenisps. 1209967 ano. dpiew.o7 men 
‘a a’ 
bDiztow ILseebi as novia 0 oi ce 7. 
[i 
| 


voy 2t9phed. bas. Lennoareq 











Sseibuds ef Pay 

7h 

i ‘ P] ra#noo S* er Fol ss Ow en > ef hee 
| | vie 
nold. sl edt. Adtiw Os ia 

. . ; 8, 
sihbute »s Sas ,tnpty ILA QO fs 4 : 
7 a ; 

-IM ,UOY 3547 Beno SAS sis beaogorq svaed woy saris Ss a 
if ; . ony? 
seeogorq et46 ssa amseute. sexist no Bbenilsivo eved ,aeliim FES ay 
v 

eA ae ; fe in - 
iliw seods has ,yewdiplh oisasaneM edd, yd HSsesorp sd o2 BS . 
eit ,ti Sasteusbau. I es ,ytiauszoqgo sexi? ons. od es — 
piiuwS ,esroled emsenzte r9osinom ot aved ILiw zelzonal® as 7 


- 
be 
4 







‘S1109 3643 el ,apaiezorD ie aeLsouastenop zSstis has 


{aies72 .1M tedt al 10 -fnhoLpex selena: pais mt 


e6w 31 s;WBIdgIM.seauTirw d 


'nbivow I stud yaxoted tes Benottaan tad: 
. 7 





15934 
ALLWEST REPORTING L.-TD. 
BURPNARY ; mf 


Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 


1 agree with you that that is the first time. Certainly 
2 | in the case of the Martin River, both our own group 
3 | and the research people who were located in Fort 


4 | Simpson and followed that event quite closely, both 





5 | with prior sampling before the highway approached the 

6 | stream, with sampling at the time that the temporary 

74 crossing was put in and subsequently. 

3 | Q All right, and was there 


any failure in that crossing that would give you an 





10 | ability to monitor the effects of that? 


~ 
(09) 
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A There were two minor 
failures, one of the cleared slopes that was cleared 
for the highway right-of-way had a permafrost failure, 
and some of the approach material to the temporary 
bridge crossing washed out as well. 

Q Now, is that study on the 


Martin River One in which reports have been generated 


which may be assessed? 


A Yes t 
Q Are those, to your know- 
ledge, listed on the list of government reports’ that 


has been presented by(Commission counsel? 

MR. ANTHONY: Mr. Commissioner, 
I don't think -- certainly I may have been in error 
but I didn't review the government list of reports 
published or filed by Commission counsel last fall with 
the panel. I just ensured that they listed the nnes 
they were going to be referring to or relying on. 
Perhaps Mr. Bayly could leave that with me and I could 
review it with Commission counsel, and if they haven't 
been listed I'd assume the next step would be to ask 
Commission counsel to assist in obtaining them and 
having those before the Inquiry and I'll do what I can 
to assist in that process. 


MR» BAYLY: I'm content with 
S 


that, Mr. Commissioner. 
,, THE COMMISSIONER: Mr. Stein? 
WITNESS STEINSOC Ing ustuwanted 
to add a couple of points here. One is that there is 


” 


only one report from that study. Secondly, that this 
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was another study which I think reference was made to 

it in the past, that rar into considerable problems, 

; one being changing water conditions as the study progres- 

| sed, another one being,it seems to be coming a more 

| and more frequent proHem that after the initiation of 

| a study the crossing site was then changed on us again. 


! THE COMMISSIONER: That sort of 


| thing can happen. 


i Mix. DAVEY Mr, Stein, one of 


the concerns that you may share is that the studies that, 








| 
you have anticipated for these three streams that are | 
i to be crossed by the Mackenzie Highway may not be comple+ 
| ted prior to commencement of construction of one of the | 
pipelines that has been proposed. 

A With the understanding that 
, iI have right now of pipeline construction scheduling, 
i I suspect that yes, we may be facing a problem. : 

However, if I could Sieben 

ate on that slightly more. There may be an added advan- | 
tage in this and actually the initial objectives’ of the 
project may be far from lost. We were hoping to 
| essentially study the effects of a crossing.Without 
| having the list of objectives of that study directly in 
front of me I would assume that it would not make that 
| much difference,be it a pipeline crossing or be it a 
highway crossing. 
Q All right 
| 


A A second point would be 





| 
| that reference has been made frequently to potential 
| 


additive effects from such things as multiple crossings, 











p eae Yiwta ond, es sais iasoninec “— paitac 

s1o0 S pHimos ed od ameaz ti,enied ¢ _" 
_ 219 nokseliint she wasn geds. maiiorg sain 
* | Hlspe Be co beppisdo aedt esw ette eniaasom say pari 







. | to txoe dsd? «AgvOTRRIMMOD Shr - oy Mabe 


a smeqqen aso pms 


to sno ,alede .2M .YYAR .AM . re c 

| 
tedd.estbuse eft ters ei ezarde (sm soy ted enrscne> edt por ry 
| S35 Jedi smeexte peri? seasons tot betaqioiinas eyed roy ptt i, sai 
+sfamoo sd ton ysm yawipil oisnsdoaM ort yd Beesoro: od) oF ee a 


Si3 29 sno io midewatenon te Saemeonomes of toixgq bed | tL a, os 
~.bs20001q seed asd ses eenileqigq eae ae 

$605 potbassteteabaw efd Adin & , er en. 
.paiiubsrice noigourtenoo anifeqia Io won trip ix. sved- I jas 2 ie 


ay . j ey h ~~ : 
-MQLGOTG & PNLI61: 90 Yom ow) ,eay Jedd. doeqava, I i XI Led 


Odsi9s bluoo I 22 yaeveawoH el ar 











= 
| “nevis bebbs os sd ysm sisitT .exom vigdeile gets no ode ef ting 
: ae 
* ‘ * . - m . 5 “<— 
sit to zeviszoetdo Isisiat oft vlisugas ‘bas aids ni Spse7 GS. 2545 
. | ity 
O27 pargod sxew oW .jeol goad 1x62 od yen Joafoxrg Si mm 


JyodsiW.pntasogs 6 to etosi2e ers Ybote, vyilsisnsees Te _ 


ni yivoetlb yhoste serie Ic eeavitostdo: to geil od3) onived i ee 
. 
Janij siem ton hivow +i ted+ emupes biyow 1 sa 20. gaox? ie -_ 
) - - 
. 6 Ji od 20 puliaeors snilegig s +i ed. soneyst2ib doum | 2s” 


-pailesoto yewdiptd 
Jripis ILA 9 


ed Bluow tHiog tat ang A 4 











REPORTING L-TD. 15937 


$2, B.S. Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 


sO it may actually be a gift in disguise. 

Q In terms of its experi- 
mental value, it may be more useful. 

A iam isorry , “lo didn't) get 
that. 

e) In terms of its experimen-| 
tal value then, it may be more useful. 

A It has that potential, I 
would say, yes. | 
Q Whether it's more damaging, 


or not, you won't know till after. 


A That's true. | 





Q Now, I wonder if you 
agree with this, Mr. Watson, I'm looking at your 
recommendations Numbered 1 to 4 on page 3 of your 
evidence, and wondering whether you would -- 

THE COMMISSIONER: Mr. Walker. 

MR. BAYLY: -~— Mr. Walker, 
yes, he's the one who made the recommendations, and 
wondering whether you would agree with me that a No. 5 


might well be added, and that is to test the measures 


that you've referred to in No. 4, as I gather | 
that may have been the purpose in setting up the study 
of the three rivers that are to be crossed by the 
Mackenzie Highway. 

WITNESS WALKER: I don't under- | 
stand the latter part of your question where you make | 
reference to the Mackenzie Valley Highway. | 

Q ~our fourth point in your 


recommendation is to recommend measures that will 
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1 prevent degradation of the environment during construc- 
2 tion and operation of the pipeline. Now would you agree 
3 that it might be useful to add a No. 5 recommendation, 

4 testing these measures? 

5 A Well, at-this =- 


MR. MARSHALL: Mr. Bayly, are 
you dealing with this list of sub objectives that he 


said the reports were based on, or am I looking at the 





wrong page? 

MR. BAYLY: No, you're looking 
& the right page. 

MR. MARSHALL: I thought you 
said "recommendations". 

M R. BAYLY: No. 4 is a 
recommendation. 

A That point you mentioned 


would be a concern that I'd have possibly from this 





point and on, but I wouldn't say it was an objective 
at that time. 

Q Bi iright, but 2f you lwere 
re-writing them today you would consider adding that? 

A Not necessarily. 

Q Pie ng t « 

A I'm not sure that I would 
include that. 

QO O.K. However, in the 
sense that you will be looking at three crossings before 
and after on the Mackenzie Highway, according to the 
evidence of Mr. Stein, in a sense you will at least be 


monitoring. 
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Q ALT Eight * Now, going 


ul 

“ A Well, he will be looking 

3 at three crossings. 

4 Q All right. Winnipeg as 

5 opposed to Vancouver. 

6 | A Yes. 

" Q Now, Mr. Stein, will these | 

2 studies on the three rivers include the total aquatic | 

9 environment of the three streams in question, or only 
10 fish of certain types? Or fish or species of certain 
11 types? 
12 | WITNESS STEIN: The emphasis 
13 on the program, I would say, is being placed on water 
14| quality and invertebrate populations. These being 
15 those aspects of the aquatic en vironment which are | 
16 | going to react first and possibly greatest to any 
17 | additional sediment problem, these are being studied | 
18 as well. If I was to priorize them I would do it that | 
al way. | 
20 Q Have you surveyed these 
21 three streams to see whether they support a large enough 
22 population of the invertebrates that you would want a 
23 study to permit the kind of studies you'd like to 
24) cCageryctout? 
25 A This study was initiated 
26. this summer. As I said, we were looking for one-year | 
” pre-construction data. It was collected and is being | 
| adaigzed atétthis time. I believe the indications are 
29 | that there should be no problems. 
30 | 

| 
| 
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beck to my point of your taking as a given that the 


fish populations are at a normal level, that they are 


neither in decline nor in an upswing, I invite you to 


agree that 1f the decline appears during, prior, or 


following construction, that in the absence of seeing 


dead fish or finding spawning grounds which you know 


of that are actually destroyed or damaged by siltation, 


it will be difficult to say whether this is a natural 


decline or a man-made or man-initiated decline. Would 


you agree with that, Mr. 


perhaps at a toxic effect again, and here I am referrin 


Stein? 


A 


Unless we are looking 


to the possibility of also taking water samples without 


dead fish, 16 is going to be difficult, yes. 


you can analyze either the water or the fish to find out 


Q 


Yes; and in a toxic example 


if there is a substance which you don't normally find 


in errner of those. 


mally find, yes. 


A 


Q 


Which you would not nor- 


And we've gone over with 


Mr. Watson the fact that at the moment reliance on 


re-stocking is a -- I'm sorry, Mr. Walker -- is something 


that we can't rely on at present. Would you agree with 


that, with regard to the fish that you have studied? 
WITNESS WALKER: 


directed at me? 


A 


Lm sorry, is that 


Yes. 


Could you repeat that? 


| 


| 
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: 








e207) 7 ra 


é: Te ; 


art aE A B w mbt 2 n> sao 


























: sts yoerdt tens ,leavel Lemszen 15 to sume: 7 
| ot woy ovivni I vonivege os. ng ton ant iveb ni ° od 's 
q ZO ,toltq ,pntwhb sreeqqs enitoeb eda ab Y nats fe | 
pnisss to sonsads edd at secs stoltouxtenos paiwoltoy fo 
i wordt woy daisiw abauoip paimweqa paibatt 20 deit ‘Beak. 


Moitssite yd bepamsb. xa bsyoustesh ylisutos: sxe toh ae 
stwisq 5 at eidd serterdw yee of Sluobtrib ad ILiw ok 
HbInow -onifoesh Deteitini-tiem 1c sbsm-nsem & xo indice 
Saies® .aM ,tsdt ditw seaps woy | 
| | pridool sxe ow eealat A 
fori tisier ms I sted Bon  «nbsws sees oixos #8 os egendieg: 
tuentiw eolqmse cestsw: patted oela to Ytitidiasog anid of 
,28\ ,dlu0122 if 90+ patop abehadelt Base 
: Seams oixot 6 ni bre + 2oY >: 


tuo Doti oF deli sid 16 xr4ezeWw as sentic ssyisns mss voy 


boii yllemion ¢' nob voy doltdw soasdadus & ef eteH> tt 


.s920dt to ywersis. Ab 


| 
| ~ion, Jon Bluow soy wotdw A 
| -a9y bak? ylfem 
| izgiw, 19v0. saop ev" sw bad a) pos 
| m0 sonsifet snemom ant +&® tsdz to6% eft aoatsw .1M 
| ne ei =- zexAlsW .2M ,yrx0e m'T -- 4 at pattoote-or 


ijiw 9stps yoy bivoW ,tneee1q +56 no yiesx 3'nséo Sw tend 


'Hheibuse even voy ged+ deit. ent os btspet sitiw —— 


_ SHaAIAW BaanTIW 
$817 e£ ,y1z0e m'I A 





ALLWEST REPORTING LTD. 
BURNABY 2, a & 15941 














Stein, Walker 
Steigenberger, Millen 
' Cross-Exam by Bayly 


@) Mr. Walker has said 





that at least as far as the species on the North 
Slope are concerned, char, in particular, restocking is 
a possibility, but it is one in which there are a lot 


of unknowns, would you agree with regard to the species 


that you have studied? 

A Yes, I would agree with 
that. 

QO And if there are declines, 
has Fisheries looked at the possibility of curtailing 
or putting limits on the domestic Fishery? 

A You are now talking 
Management and enforcement which is a little out of 


my area. At the present time we do not manage the 


domestic Fishery. It would be a viable possibility 


under certain circumstances, I would think. 
Q And it is also a 


management problem, I suggest, as to whether there 





should be some scheme of alternatives or compensation 
made available to people who depend on the local 
domestic fisheries? 

A Trthink hereyosiur,n you 
are getting into the socio-economic field and I would 
qustt asa soone avoid) that if»possible.svi dont . think 
that. ly anvqualifiedetostalk on-its 

Q But your department, a 
different area of it, would have to face that? 

A Presumably a different 


department, yes. 


Q It's like going into get 
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1] your driver's licence. | 
2 | Now, let's turn our attention | 
3 | to the domestic fishery, and you have gone over | 
4 | for us the methods that you" used to” assess the domestic | 
5 | fishery. Has anybody on the panel looked at the | 
<I domestic fishery historically to see whether the ee 
7 | that are now being= made) represent “in-tumber's* and*in | 
g | areas from which they are taken, the same areas that | 
9 | have historically been used and the same numbers that | 
19, have historically been taken? 
11/ A In the Mackenzie we have 
12 | not attempted to determine what the historical catch | 

13 | figures’ were, no. I think it would be a very difficult 
ed thing to put together and with questionable reliability. 
1 We certainly did attempt to determine any historical | 
16 | fishing sites. | 
17} Q Have you done an | 

| | 

13 | accemot on that, Mri’ Steigenberger? | 
2S 3 WITNESS STEIGENBERGER: With | 

20 | regard to that in Northern’ yukon MPrsherves studies, | 

21 VYouune- 1, Chapter 53° guess’ tt se" Historical’ Ex- 

sty ploitation of the Fisheries Resource in the Nathern 

23 Voor Territory , ana vt as anom: a oo’ page document, 

24 andi ties been published, and it is available in 

25 | Volume 2, Pechnical Report, PAC=Tibh-il2. 

26 | Q Now, without reading 

27 | the entire 60 pages, is there a summary that you could 
28 | make or a comment that you could make with regard to 

29 | this? Mr. Stein has suggested that it would be 

39 | difficult and that the accuracy would be questionable 
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With regard to the report that you have referred to 
were those problems that you ran into? 

A I am not sure of your 
question. Could you rephrase it, please? 

@ Mrs, Stein Said’ that. £or 


the Mackenzie domestic fishery historically 


there are difficulties in assembling the information. 
I assume that that means that it is not readily available 
and he would have reservations about its acuracy. Now, 
I gather that yardid this other study for the Northern 


| 
1 
| 
| 
| 
! 


Ubon.) —D2c.s7ou tun inte aditliculty an obtaining the 


| 
information and have you certain reservations about 


its accuracy? | 

A I don't believe that 
I have any reservations about its accuracy. Some of 
the information was obtained from the archives and from 
Ene DIAND Library 2n Ottawa, and J think that it is a 
fair assessment of the domestic fishery in the Northern 
Yukon . 

I believe Dr. McCart tabled 
very recently a similar literature survey of the 
domestic fisheries in the Yukon, so I am not too 
Sure. that that 26 too difficult to obtain in the 
Mackenzie Delta either. 

Q Did you, in your | 
report, try to assess the position of the domestic | 
fishery in terms of its importance to certain native 
peoples in the northern Yukon? 


A Yes, we did. 





O Can you compare in extent! 
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both geographically and in terms of catch, the 
historical fishery in the northern Yukon with the 
present day domestic fishery? 

A Within the northern 
Yukon if you, you know, divided in that area that is 
along the coast, historically around 1900 there was 
a population around 4,000 Fskimos within the Yukon 
Territory and there was a village at Shingle Point 
that numbered approximately 350 permanent residents, 
and today with that population having an unknown, 
unidentified harvest of the fish population. Today 
there is essentially three permanent year-round 
residents in the northern Yukon, substantially less 
harvest. 

Withinthe Interior route 

and the Porcupine system, the population of Old 

Crow is down from 1920° to’ 1935)" principally because of 
meningitis and diptheria, where they lost a large 


segment of the population. The harvest historically 


was principally by traps and home made gill nets and 


I think the harvest -- I am not too sure whether it's 
the only thing I can say about it, I believe it was 


Hore difficult to cath fish historically than it is 


today because there appears to be an increase in abun- 


dance, because it is easier to catch fish now than 
it was previously. 

THE COMMISSIONER: Excuse 
me, Mr. Steigenberger. You said that at the turn of 
the century there would have been about 4,000 


Eskimo people living in the north there, in the Yukon 
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coast? 





A PT believe that is Yight. 
That is principally for the whaling industry along the 
coast. | 

Q Yes, and they would have | 
used the fishery on the northern Yukon for a substantial 
part of their diet, I should think, whales and caribou 
as well, but speaking of fish pure and simple now, that 


fishery must at the turn of the century have had | 


the capacity of supporting quite a few people in terms 


of their domestic needs. 

A I anfoure Chae it Ces 

Q And are you able to | 
say whether there has been any diminution in that | 
fishery between then and now? | 

A ivam afraid that I | 
didn't understanding the word you used. | 

Q Well all rient . Has | 
the fishery gotten smaller, are there less fish there 

now than there were in 1900? 

A I am not too sure about 
the abundance of fish, but the utilization is definitely 
less. 

Q Oh, yes, no doubt about 
that. You Said that it is’ easier ‘to catch ‘fish 
there now. Is that just because there would be 


fewer people catching them? 


Peter Lord’ from the village of Old Crow, you know, he 


| 
| 
A You know, talking with 
talked of times in 1937 to 1939 where they would fish 
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for a whole month and they would catch very few 
fish because the people are utilizing more fish and 
were more dependent on it. Now, he says that, you 
know, there has been a change in the philosophy, the 
availability of other products besides fish and 
he said in general terms that there seemed to be a 
greater abundance of fish and they appeared to be 
easier to harvest. 
TD -would also like to point 
out that he said that the quantity of fish that 


were harvested using traps was probably Greater, you 


know, that so that a fish trap on the Old Crow River 


would havest in the order of, you know, it was not 
uncommon to have between ten and twenty tons of 
fish put into a ground cache that is, say, fifteen 
beet square end four feet high “and assume ia weight 
of 65 pounds per cubic foot, a substantial tonnage 
historically. 

MKe BAYLY: You have had a 
look at the domestic fishery and I think that Mr. 
Stein gave evidence of this this morning over a 


two Year period and fish 1s only part of the diet, but 


| 
perhaps you can address yourself to this, Mr. Steigen- 
berger, when the caribou are scarce, the use of the | 
fish as part of the diet becomes more important and more| 
fish have to be caught, would you agree with that | 


ay Least historically? 


A in principal, yes, but 





I would qualify that in that the harvest is dependent 


upon the availability of gill nets, the availability of 
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other type of work, at least at the present day. 

Q NOw, with regard to 
domestic fisheries and you have studied these, I 
invite you to agree with the fact that if a person or 
a family requires a certain amount of fish for 
their winter needs, that they will fish until they 
Cato Lot Number sit at all possible whether it 


takes a week or two weeks or even longer? 
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A Inwould specifically. for 
Old Crow I would disagree with that. They principal ly. 
fish on a seasonal basis and lots of people only take 
betweran 40 and 50 fish, which they feel is adequate 
for themselves now. Sometimes thevml lecatchadt ean one 
day; sometimes they have only one net and they lose it 
and they quit fishing and they don't have any fish. 

Q Alleraght; butsvou have 
Said this, that they may feel that 50 is adequate, but 
if they have to set their nets three or four times to 
get 50 fish and the nets aren't swept away, they will 
probably do so. 

A They usually use all the 


fish that they catch. 


Q Right. Now, if we assume 


let us say a natural disaster to a year class of a 


population on a river on the North Slope, we have heard 


that the species -- sorry, the population has the ability 


to come back. Now I gather that doesn't take into con- 
sideration domestic fishing which puts another tax on 

that fish population in a year where there might have 

been a natural disaster of this sort. 

A Nosy lethank. I;lost you 
in the question. Your questions are long and drawn out 
with explanations. I'm sorry, but can you make them 
a little briefer? 

Q Sure. There is the 


possibility that fish overwintering in an area May be 
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frozen out over a winter in a certain area. Do you agree? 
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A It's possible. 





Q And Tf it’s in a river 
with Arctic char it may be an Overwintering juvenile 
population in one of the areas identified by Dr. McCart. 

A Yes, but you know, these 
fish have been here for a long time and they're 
adapted to -- I mean if the population exists, they 
may, you know the groundwater sources aren't likely to 
freeze in the normal course of events. So that we're 
looking at populations that are relatively stable, that 
wll have fluctuations in numbers. 

Q And does that take into 
account domestic fishing? You'd expressed concern yester 
day in questions directed to you by Mr. Marshall of 


fishing in the Big Fish River which I gather you may | 


feel -- maybe it's Mr. Stein -- has been Over-fished. 





A Well, if I could read you | 





a section from one of my other publications,74-20, page 
43, SECCiOnN B, 2t says, and I quote: 
Q Does it have a name? 
A Its 74-20, it's a tabled 
report and it's called: 
"Northern Yukon Fisheries Studies, 1973." 
by myself and others. I refer you to page 43 and I say 
in Section B: 
"Recreational fishing is increasing and more 
regulations, particularly regulations concerning 
areas that should be protected such as overwinterin 
and spawning areas and groundwater areas axe 


necessary to prevent over-exploitation." 
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Lt says: 
"Similar regulations with regard to critical 


areas should apply to a regulated domestic 
fishery." 
So that I am aware of the problem. I've presented it in 
-- to somebody and it's up to management and people in 
regulatory things to either heed or reject my recommen 
dation. 
Q Sure, and if you take hea 
fishing in a given stream and you combine it with a 
possible effect, and I don't say it will happen, but 
possible effects from the pipeline, that may force the 
regulation of a domestic fishery in a certain area that 
isn't being regulated at present. Do you agree? 


A I agree, but you could 


regulation from OVer=exploitation. So it's a circular 


| 
also have no detrimental effects and still be forced with 
| 
argument. | 


Exhibit 380, before the Inquiry. 
THE COMMISSIONER: Thank you. 
MR. .BAYEYs QO Mr. Stein, if I 
can refer to your evidence at page 4, that's starting 
at the paragraph on page -- the bottom of page 3, yau sa 
"I consider it imperative that every effort be 
made to afford maximum protection to the resource 
as @ whole, a resource whose utilization and 
value will inc rease substantially as development 


MR. BAYLY: Mr. Commissioner, 
perhaps to assist other counsel, that report 74-20 is 
of the Mackenzie Valley continues." 
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Does that mean you contemplate 
a commercial fishery being put into the Mackenzie Valley 

WITNESS STEIN: I think in 
certain areas in the Mackenzie there is that potential, 


yes. 


Q And do you feel that your 


assessment of the fish resources in the Mackenzie is 

at a sufficiently sophistocated level for you to be able 
to recommend the size of the commercial fisheries, what 
Species, maximum catches, etc.? 

A Our Management Division 
right now has a catch quota on the fishery operating 
from Holmes Creek. It is conceivable that that 
fishery -- I am speaking now for them and not for 


myself, I do not have the authority to manage that 


fishery -- | 
Q I understand. | 
A -- it is conceivable ee! 
to my way of thinking at least,for some time they 
probably could get by on the existing data as far as 
altering catch quotas. L think Les sinevitable -af 
you want to carry this to the extreme, that there may 
be numerous commercial fisheries, and the day is going 
to come when they are going to have to -- someone is 
going to have to be able to break that delta fishery 
into individual populations, and then start managing 
On a population basis. 
Q All right, amd what will 
the 


the commercial fishery do to/domestic fishery? I gather 


that they will be harvesting fish from the same populatigns. 
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7 A That would, be, correct, yes), 


2| «If they, let's say they both expand at a given rate, 





3 then they are going to be competing. 

4 Q And do the contemplations 
5 for increasing the commercial fishery in the Mackenzie 
6 | result from consultation with native peoples who are 

i involved in domestic fisheries? 

MR. ANTHONY: Well, in fairness 
9 to the witness, I believe you said that the possibility 

he said 

10 existed, and I don't think/it was contemplated or -- 
11 | either by himself or by the fisheries Management 

12 Branch. 
72 A I was speaking quite 


14 hypothetically there. 


15 MR. BAYLY: Q So what you mean 


16 by this paragraph is not that the value will increase 


17 | but that the value may increase, substantially. 
18 A Phat isseorrect. 
19 Q Let's go onto methanol 


20 testing. Now, I gather you've looked at Dr. McCart's 


21 data on his laboratory methanol tests. Can you tell me 
22 whether you know of any evidence that methanol in 

23 combination with other substance may be more or less 

24 | toxic than reagent methanol? 

25 | A I am not aware of any 

26 | evidence of that nature, no. 

‘| Q Now, if methanol -- and 

28 perhaps Mr. Millen has an opinion on this -- if methanol 


solutions are used in sections of. the pipe over and 


30} over again, would you contemplate as an engineer that 
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you just heard Mr. Millen say that there is a possibilit 


I. they would retain the purity that they started with? 

| WITNESS MILLEN: No, I would 

i not expect they would remain pure. It's quite a good 

4 | solvent and I wuld expect it would pick up some 

s| contaminants from the pipe. 

6 | Q ALE riont, sand 11,1. diva 
7| pick up contaminants as Mr. Millen has suggested that 

8 it mLont, would any of the fisheries biologists on the 

9 panel be concerned with the effects of the methanol in 
10 combination with other chemicals being different from 
ba the effects of the methanol as tested by Dr. McCart? 
12} MR. MARSHALL: What other 
13 | chemicals? Therw's no evidence given by this witness 
I about other chemicals, or indeed by anybody else that 
15 I am aware of. | 
16 MR. BAYLY: Mr. C ommissioner, | 
17 





18 and. I didn"t put 1t any higher than that, that -- 
19 MR. MARSHALL: He mentioned 
20 contaminants, which could be dirt or a shovel or 
21 something of that sort left in the pipe, but chemicals,-— 
22 MR. BAYLY: Call it materials 
23 then, substances, if Mr. Marshall objects to the term 
24 | senemicals. 
25 | Q Is that satisfactory, sir? 
26 | THE COMMISSIONER: Well, I 
27 Suppose it is, but just so long as the witness isn't 
sical misled, that is so long as we all understand we're not 
29 necessarily talking about any chemical or toxic substance. 
| MR. BAYLY: All sight, I don't 
| 
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know what it might be, sir. 

THE COMMISSIONER: Pardon me? 

MR. BAYLY: I don't know what 
Le might be. 

MR. MARSHALL: Well, sir, I 
think this was explored at some length by a number of 

there would |be 

counsel. They were trying to find out whether/some 
other coating substances such as are used to preserve 
pipe stockpiled for Alyeska or something of that sort, 
and they were told there would be some sort of a epoxy 
coating on the inside of the pipe to be put on in the 
mill as I recollect it that's what the evidence was and 
notwithstanding the efforts of my learned friendsto the 


| 


contrary, they weren't able to establish there would Pe 


| 
| 


anything else in there of a chemical nature. I may be 


wrong in that, and if so, Mr. Bayly, you have my apology 
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1| MR. ANTHONY: Mr. Commissioner), 
21 I don't know if it would assist to go to Mr. Millen 
3 to get any specifics and my friend may wish to pursue | 
4 that first, but I haven't objected to the question on | 
5 | the assumption that the question is put in a 
6 | hypothetical basis, and that is do the biologists 
My feel that there may be a difference in impact if | 
: there is between pure methanol and a methanol with 
9 anyy ObLhers, substance or.chemical. in, it ./)d fedtedssdeft 
10 | at that general way the panel may or may not wish to 
ll} venture a guess, and I don't know whether my friend 
12) wishes to pursue with Mr. Millen what sort of additions 
13, and whether having pursued that the panel would be in 
14! a better position to answer the question. | 
13 | MR. BAYLY: Let me put it | 
16 | this way, Mr. Commissioner, just so that we don't get | 
vera each others hackles up, would you gentlemen consider 
18 | it advisable that before the 1% methanol solution is | 
19 | discharged into northern waters that it be tested 
20 | to see what, if any, impurities are contained in it so 
21 | that they could be assessed to see if therelwould 
ad be any toxicity or possible toxicity to aquatic 
23 | environments? There is no objection to that, is there 
og Mra Marshald? 
ao | MR. MARSHALL: No. 
26 | MR. ANTHONY: Thank you, 
27 | Mr. Marshall. | 
i 
28 | MR. MARSHALL: Well, you 
25 | 


might ask Mr. Anthony. 


MR. ANTHONY: I gather that 
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1| question has been directed initially to Mr. Stein as 

: rephrased by Mr. Bayly. I don't know whether he 

*y wishes to respond. 

4] A Did I get that correctly | 

5 | that it should be tested to see if the methanol is 

6 toxic to fish? Or are you referring specifically to 

is some conceivable mixture of chemicals? | 
3 Q Yes, I am asking whether 

| 

ra you would consider recommending that the solution 

ne | prior to discharge, the 1% solution prior to discharge, 
" be analysed to see whether there is anything 
oa else in it that it may have picked up along the 
13 way? | 
140 A It seems like a reasonable 
15 recommendation to me. | 
16 Q Allright, would you | 
ey agree with that, Mr. Walker? | 
18 | WITNESS WALKER: This is a 
al test following each section, is it? 
20 @) No, I was contemplating 
21) a test prior to the discharge Ofaa 14 ésolutionsinte 
ot | northern waters which is the plan of the applicant to 
23 | distill out 99% of the methanol and to discharge 
oes what is left either on to ice or in the new recommenda- 
si tionfef »Drse McGartéyte meter it out into northern 
seal | streams. 
27] A Following each test 
28 operation of the pipe? 
25 | 9 Yes, prior to discharge. 


| A Yes, I-agree. 
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Steigenberger, Millen 
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Q Yes. Mr. Steigenberger? 

WITNESS STEIGENBERGER: I would 
Say yes and I am not too sure whether it is necessary 
for each section of the pipe because I am not too 
sure that ten miles down the road the pipe is any 
different. I would hope that toxicity would include 
eggs. 

Q To fish and eggg, yes. 

A It would include, you 
know, fish eggs, too, you know. 

Q Now, would you as a 
panel of biologists recommend that the methanol 
1% solution be discharged onto ice or would you 
follow -- or would you recommend as Dr. McCart has 
recently done, that it be metered out into the 
stream so that better control could be kept over it. 
Mr. Stein? 

WITNESS STEIN: Given only 
those two options? 

Q At the moment, yes. 


A Then I think it would be 


a valid decision to meter it out. 


Q Mr. Walker? 
WITNESS WALKER: 
A I would agree with 
Mr. Stein 's appraisal. 
Q Mr. Steigenberger? 


WITNESS STEIGENBERGER: I 
would prefer not to answer that question and have 
someone who is a toxicity expert in the monitoring 


agents that is going to conduct the blio-assay 
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| answer that question. 

*| Q Now, there is another 

| possibility that I have raised with the applicants and 

4 ask you to comment on this, that that 1% solution 

4) not be discharged into northern waters at all, but that 
| it be shipped back south and disposed of there where 

7| it came from. Do you have any comments to make on 

8) «that? 

? WITNESS STEIN: I would 
a) agree with that whole heartedly. 

ot Q Mr. Walker? 
| WITNESS WALKER: No comment. 
sa Q Mr. Steigenberger? | 
14 | WITNESS STEIGENBERGER: That 
-| is probably in the best iaveseer/ Pana resource. 
ai] I am not too sure how practical it is. | 
17 | Q And when you say eas ik 
18 I suppose you are talking about logistics and money? | 
19 A I would say that, yes. 
20 Q Have you any comments on 
21 this particular aspect of the discussion, Mr. Millen? 
a WITNESS MILLEN: It did occur 
= to me that if that was the procedure, one probably 
a) wouldn't be justified in doing any distillation, but 
| that was just the approach that I would add to it. 
ast That is, if you didn't want to have any residue then 
27 there wouldn't be much point in distilling the solution. 
28 | Q Have any of you thought 
29 


of the possibility rather than putting it into a 


———— water course of putting it either onto land or putting 
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it into a fishless body of water, exclusively from a 
fisheries point of view? Mr. Stein? 


WITNESS STEIN: Exclusively 


from a fisheries point of view, yes, I would prefer 
land disposal by all means with certain provisions. 

I would say that these would be, A) that there was 
positive assurance that none of the disposed of material 
will find its wayinto a watercourse; B) that it be 
fully controlled and I think a possible solution here 
would be impermeable dykes; C) I would like again to 
see thorough resource studies on any -- how can I 

put that -- any watercourses in close proximity. As 
purely from a fisheries: point of view, as you say, 

I am aware that there may be other concerns. | 

Q Yes. Mr. Walker, is that 
a question that you care to answer? : 

WITNESS WALKER: In the | 
last three years of the pipeline study I was more in | 
a remote situation, you might say, it is a kind of 
an advisory -- and I did not undertake serious 
consideration of some of these matters, and this one -- 
also, I depend upon Mr. Steigenberger for that. 

Q Right... Mr. Steigenberger, 
since you have been depended upon -- 

WITNESS STEIGENBERGER: At 
times I have advocated that possibly if you use lakes 
and take all of the water out of it and fill it up | 
with testing fluid, after it has been distilled and 
then diluted, these areas if they are~protected from 


other organisms, waterfowl, specifically, would act 
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1 in fact as sewage lagoons,if they are monitored and 

2 | possibly aeration or some type of secondary treatment, 

3 that the environmental effect would probably be 

a] less than putting them into a watercourse, provided 

| that the material can stay in a sink or within a lake 

6 | and it is not put directly into a watercourse. 

7 Q Do you share the 

‘| concern that if this 1% solution is disposed of into 

| a watercourse which finds its way eventually to 

19 the Beaufort Sea, that it may be followed by 
A similar discharges from testing oil pipelines and 
12] testing the possible looping of the Mackenzie Valley 
13] gas pipeline? Has that been something that you have 
14 | considered? Mr. Stein? 
15 | WITNESS STEIN: TI had not 
16 | looked at it from that point of view, no. | 
L7 | Q All right. Mr. Walker? | 
13] WITNESS WALKER: No comment. 
19 | WITNESS STEIGENBERGER: Regard 
20 | less of which way they decide to dispose of it,it could 
PAN set a precedence about future disposal methods so that 
you might have to look at the long-term effect of eee 
23) I would just like to leave it at that. 
24 | Q ALL signt. ) Do “vou 
25 have any further thoughts on that, Mr. Millen? 
26 | WITNESS MILLEN: No. 
27 | Q Now, I gather that at 
28 | some point the applicant provided the Fisheries Department 
29 | with a list of substances that it intended to use so 


30 | | Age 
| that they could be assessed as to their potential impact 
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| 
| on fish and you have received a copy of that List, 
a I understand. Is that correct, Mr. Stein, or Mr. 
| 

3 | Walker? 

1 WITNESS STEIN: I received 
5 | that list about two weeks ago. I believe that there 
a were people in our research directorate who had 

i] previous knowledge of what this list was. I would 

=| Ssay,too, or add, too, that yes, I would obviously 

9 | be aware of what was in the application. 
zat Q And could you tell me 
anal whether either in your research directorate or any- 
12) where else you have had an opportunity to test any 
7 of those chemicals to determine their toxicity on 
14) aquatic species? 
15) A Again it is my belief 
=| that there was some toxicity work done by research 
17 | scientists. I am not fully aware of what the results 
| were on that. 
= | Q And you have provided 
vie an alternative to methanol testing in your evidence 
a as a panel, that is, the possibility of hot water 
o. testing, and I realize that there are problems with 
23 that and that they have been discussed. Would you 
a contemplate with regard to the chemicals on the list 
oF provided to you by Arctic Gas recommending alternatives 
| to certain of those chemicals arising out of the 
a results of the research that you will be doing and 
28 | 


are doing? 
A Liam Sorry, Sir, but 


I just don't have the toxicology background to really 
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comment on that, whether there should be more research 





ar not. 

Q All sont. YOu. oon *'t 
know whether that is being done with that objective 
in mnd? 

A No, Sir, Ido not? 

Q Do you, Mr. Walker, know 
whether that is one of the objectives of this kind 
of study within the Fisheries Department? 

WITNESS WALKER: No, I am 
not aware of this list. 


Q All right, and are any 


of you aware of whether any of the chemicals that are 
contained on that list, and I guess that I really 
have to address this to you, Mr. Stein, as the only 
one who has seen the list, have any effects on the 
taste of the fish? The palatability of it? 

WITNESS STEIN: I would 
say that in some circumstances that would be a 
possibility, yes, but I could not get more specific 
than that without knowing the chemical nature or 
have an understanding of the chemical nature of 
these chemicals, these products. 

QO And you wouldn't know, I 
guess, at this point whether or not the research 


directorate is looking into that as one of the 


possible effects of the introduction of any of these 


chemicals to water? 


A No, I am not informed 


enough on that, sir. 
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MR. BAYLY: I don't know 
Whit as possible Mry Commissioner, to find out 
what work is being done in this area. I would 
appreciate, perhaps, if Commission Counsel with 
at least access to the Fisheries Department might 
look into it and see if any information is being or 
has been prepared on this? 

MR. RYDER: I would certainly 
like to know what was the agreement under 
which this list was provided to the fisheries, whether 
it was a Foothill list or an Arctic Gas list or 
both and what fisheries are obliged to do with it 
and what Department of Fisheries received it. If you 
could let me have that information I certainly 
WiLL etakew.t up. 

MR. BAYLY: I understand 
that this list was generated by questions from 
Mr. Anthony to the Inquiry and thatthe list was 
forwarded to Dr. Peterson and that it was also 
sent by Mr. Hemstock,or I believe that is true, 
to Canadian Arctic Resources Committee and I stand 


to be corrected on that by’ Mr. Anthony. 
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Cross-Exam by Bayly 

MR. ANTHONY: Mr. Commissioner 

that is correct in the sense that in response to 

questions before this Inquiry, Arctic Gas provided a 

list of chemicals that they proposed to use and it has 

been reviewed by people who we have contacted and also 

has been provided to the government with the request, 

as I understand it, that they also have a look at it 

and indicate that this information came forward and 

they may wish to comment before this tnqurey; and TI 

don't know who within the government is reviewing that 

list. But I would be prepared to work with Commission 

counsel to see if we can find out who has been reviewing 

it and whether anyone within the government would be 

able to provide any information to this Inquiry, giving 

their view. | 
| 


MR. BAYLY: Q Mr. Steigenberger, | 


| 


on page 18 of your evidence you've referred to five 
recommendations, and I'm inviting you, sir, at this 
point to consider adding a recommendation with regard 

to contingency plans and wonder whether you've considere 
that. 

WITNESS STEIGENBERGER: Well, 
it's my understanding that the applicant is or has 
Supplied contingency plans, the adequacy of which I am 
unaware, I' m not -- I havelt reviewed them, and probabl 
am not qualified to comment on them. 

Q All right, has anyone on 
this panel had an opportunity to look at the contingency 
plans of the applicant with regard to aquatic environ- 


ments and is anyone prepared to comment on them? 
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MR. ANTHONY: Perhaps the 
panel could initially respond to that question by 


indicating whether they have seen or reviewed the 





contingency plans. They seem to be a bit confused as 
to whether or not they are in existence. 

Mr. Stein? 

WITNESS STEIN: Not that I can 
‘Specifically recall, no. 

MR. BAYLY: Mr. Walker? 

WITNESS WALKER: I am not 
aware of any detailed contingency plans. 

MR. BAYLY: Mr. Steigenberger? 

WITNESS STEIGENBERGER: No. 

Q And Mr. Millen? 


| 
WITNESS MILLEN: Yes, my under- | 
Standing was the contingency plans were being revised | 
| 
| 


so I haven't bothered to go into them in any great 


detail. 

Q Mr. Millen, you have 
referred,with regard to wharves and staging sites 
especially in relation to river mouths, to (a) recommen- 
ding that they not be placed in the vicinity of miver 
mouths, if possible, and secondly, if they are placed 
there that certain things should be done. Would you 
classify thse as recommendations for contingency plans? 

A No, I would call that part 
consider that's part of the contingency plan. The wharf 
Sites are sites which are sektted as part of the project 


of the design of the pipeline system. I don't really 
and are not something that you're planning against, as 
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; Steigenberger, Millen 

Cross-Exam by Bayly 
it were. 

Q Now, Mr. Steigenberger, 
On pages 3 and 4 of your evidence, you dealt with lookin 
instead of at a project, of looking at a watershed. 

THE COMMISSIONER: What page is 
that again? 

MR BAYLY: Page 4, it's in the 
discussion under "Corridor." 

Q I gather you’re concerned 


that just looking at either the corridor or the window 


on the alignment sheet through which the pipeline would 


are off the alignment sheets. Is that correct? 
Ree OTE Rye RSE Ra ct. 


pass that you leave out important downstream effects ey 
Q And that you would have 
a preference for looking at an area in terms of its 
entire drainage, ideally prior to the initiation of the | 
plans for a project, though in this case historrally tha 
can't be done. 
A Yes, I would hope that 
they would, you know, get into looking at that area in 
the watershed that's principally downstream of the 
pipeline right-of-way. 
Q Now, there is a statement 
I'd like to read with you -- read to you and have 
you comment on, and it's from a paper called, 
"The Past Five Years, Lessons Learned and 
Their Effects on the Mackenzie Delta Planning." 
Dated December 3, 1975, by Everett B. Peterson and 


was presented on December 3, 1975 at the CARC Conference 


“on the Mackenzie Delta. 
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and I spoke to my learned friend about this report, 


} that is Mr. Anthony, sir, and he says that he is 

| 
assembling all the reports from that conference and 
will be tabling them before the Inquiry very shortly. 

He may wish to comment further on that. 

extent, Mr. Commissioner, that this conference held 


by Canadian Arctic Resources Committee on December 3rd 


and 4th in Ottawa has been reported and all the reports, 


publications for that conference which dealt with the 
delta are being published, and we will be providing 
a ery ery these publications as soon as they are 
available. I believe Mr. Bayly has this report from 


the author himself, and once the publications from 


the conference is completed, I will make them available 


MR. BAYLY: I have no objection,| 


Sir, in making this one available today to the Inquiry 


providing Mr. Anthony doesn't object, so that other 


counsel may have the advantage of looking at it. 
THE COMMISSIONER: Well, I 
of 
think it would be helpful if all of the reports/that 


to 


and I expect that will be probably inearly January. 
conference are available/f the participants in early 
January so that they can be examined before the delta 
stage of the Inquiry has begun. How are we getting on 
with your cross-examination, Mr. Bayly? 

MR. BAYLY: I have two more 


| we. | 
I concerns following this: one, sir. 





THE COMMISSIONER: All right. 


MR. BAYLY: I would anticipate 


MR. ANTHONY: Only to the furthe 
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a permanent road? 


Tt half an hour or less. 
Z Q On page 5 of this there 
a is a statement made as follows, Mr. Steigenberger: 
4 ‘2? thinksthat vet 11s-better sto .direct..our 
>| scientific attention instead to the important 
6] ecological -- " 
7 Timasonny« aciretle farther up, 
8 | "One of the other lessons for me was that the 
; first objective should be to reduce the tendency 
10 | to direct air scientific expertise to specific 
il industrial or public works projects proposed for 
12 an area.I think that it is better to direct 
13 | our scientific attention instead to the important 
14 ecological traits of an area regardless of what | 
15 development projects might come along later. | 
16| I suggest this because if scientific efforts are | 
17 | grouped around a specific project, some important | 
13) ervironmental questions are missed." 
19) Is that in essence what youpare concerned with in 
20 Saying that there should be a study based on watersheds 
21) rather than on projects? 
22 A I would agree with that 
23 invprinciple. 
om Q Would you gentlemen be 
25 | concerned with regard to the recommendations made to 
a put the pipelindgon the North Slope of the Yukon,if that 
27 | were followed at some point by an access road, from 
28 | a fisheries point of view? Mr. Walker? 
29 | WITNESS WALKER: Yes, is that 
| 
| 
| 
| 
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1 Q Yes, permanent road 
7 as opposed to a winter road for construction. 
3 A Well, that's an additive 
4 factor to the overall scheme. As I understood the 
>| Original scheme was for a winter road and a pipeline. 
6 | Q I'm not meaning to suggest 
"| that this applicant has proposed that, but would that 
8 be a concern of yours with regard to its impact? 
because 
9 A Yes ,/road-building has 
10 its own areas of concern. 
11 Q And I gather that it 
12 also provides access to a large number of potential 
13 anglers that might put a tax on the fish on the North 
14 Slope that might damage populations? 
15 A Yes. One might expect 


-- well, there's a higher potential for resource -yse 


but that can be taken care of by regulation. 
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Q You wouldn't be concerned 


provided there were regulations? 


A Yes, regulations can take 


care of -- and enforcement -- could take care of 
additionaljresource ntibization. 


Q It might have to be 
different regulations, I take it, from the ones that 
exist now in the Northern Yukon. 

A Well, there would 
certainly have to be an enlargement on what exist now. 

Q Yes. Would you contemplat 
any difficulty in enforcement in an area like that? 

A Ohypri reanitbie-eno, that 
-- I really can't answer that question. 

Q Now, Mr. Walker, I under- 
Stand that you were involved in a project near Whitehors 
and it was an Aishihik Lake. Can you tell us something 
about that project, especially as to your experience 
in how it was controlled? 

A I could read to you some 
notes that I prepared as a result of being a part of 
that project, and in this note I voice my concerns. 

I was speaking as a biologist. 

Q Could you do that for us, 
sir? 

A Oster I will say that 
these concerns came about because of certain activities 
which I observed in connection, as they affected the 
fishery resource, -or had potential effects on the fishery 


resource. 
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THE COMMISSIONER: Where was 


this again? 


A Aishihik Lake, 100 miles 


west of Whitehorse. Hydro-electric project. Well, 


I have written a note to myself as follows: 


"I am informed that there is legislation 
within the various Acts and regulations to 
provide environmental protection in many 
ways. However, there are some matters that 
may be detrimental to the resource that are 
not covered by an Act. These need to be 
identified, and an attempt made to incorporate 
them into legislation wherever possible or 
whenever possible. Wherelegislation cannot 
apply, it is necessary to develop close and 
effective liaisson between all parties. In 
doing this the apparatus for placing non- 
legislative recommendations into final design 
is very important. The need exists for an 
Ongoing formal technical committee, probably 
among others, for oC purposes: 

(1) to develop standards and specifications 
and understandings prior to construction. 

In this regard to prevent misinterpretatimof as 
Many factors as possible should be quantified 
Fr Aetinie the percentage composition of 
materials going into berms and dykes, the 
quantities of gravel for removal from site, 


and water for utilization, etc." 


What I mean by that is you take it out of verbiage and 
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you put it into quantities, quantity values. 

THE COMMISSIONER: You take it 
out of what? 

A Verbiage, for example 
Say granular material quantified, give specifications 
to that granular material. 

MEReeBAYuY Call “ae frOCk a 
rock, in dher words. 

A Excuse me? 

Q Call a rock a rock -- 

THE COMMISSIONER: You say how 
much you're going to use. 

MR. BAYLY: -- and how many 
tons of it you want. 
A Excuse me? 


Q Would that be an example | 
to say that, "We want 100,000 cubic yards of gravel | 


rather than granular materials as required." 


A Yes, you quantify 
"granular". 

Q Yes. 

A Also; and of course in 


this quantification as far as materials are concerned 
we're looking towards sediments or silt content. 

Well, the second purpose of 

,new 
this committee would be to disseminate information 
guidance 

and to provide / to field personnel when constructio 
is under way. It's a continuing committee. 


Now the activities associated 


with the implementation of the development are expansive 
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a and varied, and it is difficult if not impossible to 

2 identify beforehand all ways in which dangers to 

3 the aquatic resource will arise. Also construction 

4 practices agreed upon in office discussion may not in 

5 practice be interpreted in the same way in the field 

6 | Situation. Further, learning of construction activitie 
7 : and of resource increases as the project progresses, 

8 consequently it would be desirable to have on-site 

9 arrangement whereby problems can be discussed, decisions 
10 can be made, and changes can be made to alleviate 


1l problems that arise. That's all I'm Saying. 





12 Too frequently recommendations 
13 arenot evaluated because no thought is given and/or 

14 no resources are provided to carry out studies following 
15 implementation of the facilities and/or flow schedules. | 
16 Hence a valuable part of the whole exercise, that of 
17 learning, in other words follow up on our sitiimehadia 
18 is lost. whe followup studies are mandatory if we are 

19 to improve performance and identify resource changes. 

20 That's the end of my note. 

eI THE COMMISSIONER: Thank you 


22 very much, Mr. Walker. 


MR. BAYLY: From this experience 





4 that you had, sir, were you able to -- 
THE COMMISSIONER: Mr. Goudge, 
°° that's something you might like to take under advisement 


in connection with the development of proposals when we 





| reach the matter of enforcement. Sorry, Mr. Bayly. 


MR. BAYLY: From your experience 


| which led up to the writing of this note to yourself, 
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sir, would you be able to evaluate the impacts of the 
following in any order of intensity, seriousness, or 
whatever? They are construction, operation, abandon- 
ment, and ancillary development. 

A Well, -- 

Q Or do they all -- 

A =-vnot necessarily. 
What I'm looking toward is a system that takes care of 
concerns such as standards and specifications, non- 
legislative matters, liaisson and understanding, on- 
site authorities, to take action of one kind of another 
and scientific evaluation. I'm looking for a system. 


Does that answer your question? 


Q Yes, and this would there- 


fore apply to all these areas. It would apply to the 
construction and pre-construction. 
| 


A Well yes. Theoretically 
if you had the perfect system, well then that would 
take (careeof tconstruction. 


Q It would follow up and 


it would have a look at operations. 


A Yes. 
Q And presumably maintenance 
A Yes. 
Q It would look at abandon- 


ment which may not have as much relevance in a hydro dam 
as it does in a pipeline. Waid you agree with that? 

A _ Looking in the long term 
I suppose that provisions are made for that. 


Q And I suggest to you that 


§ fete se 
as 


Lf 






















yilys yd mexs Bao) 
dis ‘Yo redemqas wid ‘oduilave 62 | 
10 ,aesnavoliee (vi Ledesat to a oe . ans 
. -“nobasds ,nolss1ego no kyouad estos nel sve 
a  dasmgoleveb yi Tf fons er 
a - : i? “el ing 
4 --',lieW A : 
ie | | as 
| ow IIs yans cb 10 D ie 7 
» a WV « al 
-Yiitsessoen tor -- A : | 
’ : Ve 
| lo sis aextst sas moteya 5 ef brswot paixtool m'T Jsnw Ri 
| “non ,atolisotiiosga bas ebisbriste a5 (ove sateoao° ye 
| “ao ,pnibsasserehbru Hie foustetl ,areszam svitalatiosl ie 
rotons to 0 «6bni# e4o-20 nol¢os eXAse7 OF \asitiionjve sities Dh 
| aie 
| meteye 6 102 pristool m'I .notsutsve oiiisgaaioe Bas | | >) 


Snotsesiro tHoy tewans Janie 2600 


; 
\-or ar! bivow erm bas \2eoY 0) 


a 


| eit oF yiqus bivyow 31 .esets esenlg Ife of yigqqs s102 


in 
soy 















| .woLsoou1senoo-siq brs noLsoustsenoo © 


| ylleotsezoed’ .eey Llew A 


u Tea 
ae aw 


Sey = 
- oa 
a s, a 


| Hbivow tet aedo [few »medeve sostiusg shit Bad voy If 
. . = 

.toitourtenoS to sis9o sexs? 
big qu woifo3 lvow #1 0 

| .atteljsxego 3s Aool 46 syed Blyow ft 


» SOY A r 


~nobrsds 36 Aoo!l Blrow F1 0 a 


¥ 


) 

/stsb orbyd # ai cons sBvValeai riovm e& svsnoh jon yam doindw trem 

| fteds dtiw setps voy bioW .sntiegqtia 5 ni aaob si es 
‘ ‘4 


P { ar ; > 
mot pnol offs mi prildAood A " es 


- -3643 io Sbsm 835 enojleivow ted? shogave I 


2sd3 voy of tesppye I bac ”) 





ALLWEST REPORTING L.-TD. 159 75 
BURNABY 2, B.C. 


Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Bayly 











1 it also has to be a system that can respond to 
« ancillary developm_ent, taking place in the area 
3 adjacent to whatever the facility may be. 
4 A That could be built into 
5 ee 
a MR. .BAYLY: Yes. Those are all 
7| the questions I have, thank you very much. 
8 THE COMMISSIONER: Well, I 
9 think that Mr. Bayly has had the pulling oar so far as 
10 cross-examination of this panel is concerned. I 
11 anticipate that other counsel will find that their 
ae | Own cross-examinations will have been appropriately 
13 shortened. 
14 So I think we'll adjourn 
15 until 9:30 tomorrow morning, then Mr. Hollingworth 
16 and Mr. Ryder and Mr. Bell -- oh, you've cross-examined, 
1? Mes Beil, haven't you? And Mr. Marshall can complete 
18 his questioning, and then we'll move onto the next 
19 panel after that. 
20 (PROCEEDINGS ADJOURNED TO DECEMBER 17, 1975) 
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ms ica Stein, Walker 1 


Steigenberger, Millen 
Cross-Exam by Hollingworth 


| 
| 
] Yellowknife, N.W.T. | 





2 | December 17, 1975. 

3 P (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 MR. GOUDGE: Before we begin, 

5 Sir, you will recall sometime in November when Dr. 

6 | Banfield was here he made reference to certain reports 
7| that he said he had had difficulty getting. Subsequently 


8 | to that Mr. -- Dr. Banfield advised Dr. Fyles and us 
9 of those reports, and Dr. Fyles forwarded a list to 
| 





ved a reply which indicates that of the repores: Dr 
Banfield wanted, all but two of them were on the govern- 


Ment list, and are available. 


; the appropriate government department and has now recei- 
| 
reports which would require clearance DY Ds OVER ey 


Two concerning raptors are 
propose, sir, just to keep the record complete, we | 
in reply to Dr. Fyles from Mr. Bissett of the Department | 
of Indian Affairs & Northern Developm ent. 

JBPFERY N. STEIN, 

CHARLES EDWARD WALKER, 


LANCE WILLIAM STEIGENBERGER, 


| 
al file the list that Dr. Fyles forwarded and the letter 
JOHN M. MILLEN, resumed: 


3 CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

Q Mr. Steigenberger, your 
experience is apparently in the Northern Yukon and not 
in the Mackenzie District at all, is that correct? 


A That ' S correct. 





Q And is any of your evidenc 





| then directed towards the Mackenzie Valley part of the 
| 


proposed pipeline route? 
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Stein, Walker 
Steigenberger, Millen | 


Cross-Exam by Hollingworth 


A Not directly. 

Q Well there are some 
comments in your evidence about gravel mining, for 
instance, which appeared to have a general application. 

I was wondering if you were purporting to apply that 
to the entire pipeline, or just to the portion of which 
you're familiar? 

A It's a principle that 
applies in general. 

Q Are there any ‘other parts 
of yar evidence that you feel are general principles? 

A The fact that @ asked 
for some additional research relative to the Coastal | 
Lagoons on the Northern Yukon and we know that the fish : 
are you know, part of the same fish stocks that end up | 
in the Mackenzie. It's mainly a point of contention wren 


I don't feel there's enough researdibeen done. 


Q Now on page 16 of your 
evidence -- and I think this may have been discussed 
yesterday but I wasn't quite clear on it -- there is a 


Statement of route choice by you where you choose the 
coastal route, and I believe you're just considering 
the interior and the coastal routes in that choice. Is 
that’ correct? 

A thats correct. 

Q You're not taking into 
consideration a possible route further south such as 
the Fairbanks route? 


A I have no experience with 
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ORTING LTD. T5978 
a) Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 
the Fairbanks route. There are four alternatives and 
I mentioned this yesterday, that the only ones that I 
could comment on were the interior, the prime, and 
possibly the Fort Yukon because I spent about 4 1/2 
months working in that area this summer on a section of 
the Yukon River, and still given those three choices 
I'd still select the prime route. The Fairbanks corridor 
I have no direct experience with it. 

Q And on page 18 of your 
evidence you state that an oil pipeline would undoubtedl 
require permanent roads throughout its length. I was 
wondering what the basis for that remark was. What 
Support led to that comment? 

A I think TAPS in Alaska 
is a good example of that,where they built a permanent | 
road to construct an oil pipeline. : 

Q Wed, 2 thought. that might 
be your basis. Do you have anySther? 

A Not basically within the 
northern environment. 

THE COMMISSIONER: Well, Mr. 
Steigenberger, you made a point that hadn't been made 
here before, at least one of you did, I've forgotten 
who did; but you said that a road, an all-weather road 
running alongside an oil pipeline would be an asset 
for purposes of protecting the fishery so that you could 
get to the scene of an oil spill that was threatening 
the fish. 

A fi think that’s Mr. Walker' 


evidence. 
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Steigenberger, Millen 
Cross-Exam by Hollingworth 








1 

“| Q Mr. Walker. Well at any 

3 rate everyone so far who has come here has spoken of 

4 an all-weather road along the North Coast as a threat 

5 so to speak, because of the accessibility it offers to 

6 | people, and Mr. Walker's point was one that hadn't been 
7| made. Well, that's fine; but if you had an oil pipeline 
| you might have an all-weather road to provide access 

9 for purposes of construction, maintenance and operation, 
but your fisheries biologist might say, "Well, we want 
on it too sowe can get there in case of an oil Spill and 
12 get there swiftly and surely." 
igs 


That was the point you made, I 


| 
| 
14 thought. 
| 
| 
| 





A I think that was correct 
16 | in some respects, but I think Mr. Walker was referring 
cr to the fact that the road was already in existence and 
18 it wax in fact the actual construction that was of new 
19 facilities that would possibly be more detrimental, and 
20 I think Dr. Wilimovsky, of the E.P.B. Board, made this 
21 mention in previous testimony about the fact that a 
22 permanent road newly constructed, I believe, would be 
2 ten times more detrimental than a -- 
fy (LIST OF REPORTS REQUESTED BY ARCTIC GAS & LETTER 
25 | FROM D. BISSETT DATED DECEMBER 16, 1975 MARKED 
26 | EXHIBIT 386) 
a3 
, | 
30 | 
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2 «Bots Stein, Walker 


Steigenberger, Millen 
Cross-Exam by Hollingworth 


THE COMMISSIONER: So did 
Dr. McCart. They are all anti-road people, but Mr. | 
Walker introduced the notion that a road would have 
some advantages from the point of view of getting 
to the scene’ to prevent, say, an oil spill damaging 
or killing too many fish, that is all. 

MR. HOLLINGWORTH: I think, 
Mr. Steigenberger, the point that you were making in 
connection with a road along an oil pipeline was that 
it would require more gravel, wasn't it? 

A That) cis: comrect:: 

Q Fine, I was just interes- 
ted in the basis for your remarks. | 

A Part of my basis for 
that remark is the construction of the 360 miles of 
pipeline for TAPS is my understanding that the 


gravel requirements to construct that road is more 


miles of pipeline as proposed by Arctic Gas, and there 
was a news release to that and a newspaper clipping. 

THE COMMISSIONER: Do you 
know how it compares to the gravel requirement for the 
Aleyeska pipeline? 

A I think that is the 
gravel requirements that I am referring to, in that, 
you know, the road alone was over 30 million cubic 
yards or something like that order of magnitude. 

Q And the Arctic Gas 
Pipeline is about 30 million cubic yards? 


| 
than the total requirements to construct over 1,400 
A I believe so, I think 
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2. Ae, Stein, Walker 


Steigenberger, Millen 


Cross-Exam by Hollingworth 


that, you know, just the road construction was greater, 
and I am not considering any other facilities. 

Q No, I was just curious 
about the gravel for the Alyeska oil Pipeline, not 
Bone read, but wthe.pipeline. 

A Well, I don't have any 
requirements. Those are additional requirements on 
LOD of the road. 

MR. HOLLINGWORTH: But in 
any event when you are speaking about a permanent 
road alongside an oil pipeline anywhere else you are 
going on the basis of the experience in Alaska and 
nothing else? 

A L think 26's cust va 
general principle, you know. I am not too sure what 
you are trying to drive at in the question. 


Q It is just that you 


have made a statement saying that an oil pipeline would 


undoubtedly require a permanent road. Now, everyone 
is aware that in Alaska there has been a permanent 
road built alongside the Alyeska right-of-way, and I 
am asking you if youlmve any further basis for making 
that comment than the experience in Alaska? 

MB ANTHONY * oid) think -the 
Witness said. that it was mithe. basis. of the Alaska 
experience that he'd answered that question, and 
in those terms. 

MR. HOLLINGWORTH: Well, if 
that is his answer, that is fine. 


Q Now, Mr. Stein, in your 
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Steigenberger, Millen 
Cross-Exam by Hollingworth 


evidence you speak about the applicant and it appears 
reading it further that you are referring to Arctic 
Gas. 

WITNESSaSTBINe Sorry, JI 
missed that. Would you repeat the question? 

Q I say, in your evidence 
you speak about the Applicant and it appears that you 
are referring to Arctic Gas when you say that. 

A Generally speaking, 
yes. 

Q Now, have you had an 
opportunity to study the Foothills application? 

A The Foothills eer ee 


in detail has not been submitted to date to us for 





an assessment. 
Q I see. Well, then are 
you in a position to say which of your remarks might 


be applicable to the Foothills pipeline proposal then? 


tially all of the recommendations that I have made 

in my testimony would be equally applicable. I think 

I made that statement -- if I can just flip back 

here -- 
This was a part that I 

apparently deleted, but actually what I was saying 

is that the specific concerns that I have outlined 

apply to any pipeline developer and it is my feeling 

that he must thoroughly address these views if he 

is determined to provide maximum protection to the 


| 

! 

: 

A I would say that essen- 
aquatic environment. 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 
0 Now, again this may be 
somewhat repetitious from yesterday's evidence and I 
wasn't able to catch everything that was being said, 
but at the bottom of the second paragraph, page 3 

of your evidence, Mr. Stein, there is a statement 
that you have very limited data on the vast majority 
of streams and I was wondering if it follows from 
this that you feel that all streams in the Mackenzie 
have to be intensively studied and I think that 

Mr. Bayly went into this somewhat with you yesterday, 
but perhaps you could help me out here. 

A I think as a general 
rule as far as a habitat assessment, yes, I think that 
would apply. 

Q And is this something 
that is carried out in, say, southern Canada? 

A I really have no 
familiarity with the procedures in southern Canada, 
Sak. 

Q So you don't know if 
the vast majority of all streams in southern Canada 
have been studied in a way that you would suggest for 
the Mackenzie region? 

A I don't have that know- 
ledge, no, sir. 

Q Then on page 4 at the 
end of the first paragraph, you speak of the 
proximity_of,,."“critical.habitats"., Looking back 
through the evidence I saw a discussion of what 


"significant" meant, and T was just wondering if you 


had a definition of how you define "critical"? 





5 
: a. ares “ 
ad yam aide 


Tt Bas cued 







* 
























| sit yearns eclw 
.bise pated esaw tent pnindyteve doz 30 of side 4 5 M 
£ epaqd ,faqsyraxed Brosea aii? $6 veossod! Si c we ‘a. 
; a tnomeis2s, SB Bf ered?d «wiest8..3M ‘sonebivs axoe 3 
: | ¢tiztotem taav odd mo 6355 betimil qrev svsed ay asad’ 
moxt awoflo? #/ 22 paeixzebnow ssw I Sas amserds 2o 
SisnetouM ait ol eamsoate ils tact Lest woy Jans ebds 
tedt dAnids Ef Sns bolbusa ylevienatal ed oF svad 
,ysbusteey uoy dtiw tsdwenoa aids otnt gaew ¥lysa .aM 
veo tuo an gqisd Bblyoo voy agsazeq dud 

isteasp Gc 2s Anidt TI A 


| tsd2 xzAnids I weey .dtemeeocves davidsd s es ws? es Slax 


va 


-vigqqs Sivow 


sBens> maendtuoe ,vwse .at Jyvo BekustB85 ei toads 


ot evend yiisez, fT A 
5561s) sxretidvoe al sarvbhbecvoug eft dfoiw yiixrei lime? 


-zte 

‘ wood 2" a0ob woy of 0 
shensD overssioe mi amasite tis 10 yiiuzotem desv en? 
to? Jaeppue Hbluow toy Isa? yaw «6 nat hbatbuye nesd iseved 


Tnolps: eisnastcsM ad 


“wonnk Jsd? eved-2*nob I A 
) Tie ,om ,epbel 
sid 26 & spay oo onenAT 9 


| eft ic Assqe woy ,Aqéupeteq teria ede 20 bas 
| Aosd pattoold ."edcacided Lsoitixo” , to ysimtxozy — 
tetiw 20 moteavaetb «wee IL sonsbive Sr 
woy tk pal xshaow dapt esw J bas ,.Sassm "ste 
e"Lenisixs” ealteb soy word 2o noist a. 


if 
~e 





2 


> 





na 7 ee 


ALLWEST REPORTING L-TO. 15984 


& 8 





NAB Y 2, Bet 


Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 


A As a general definition 
I would say that this would be a piece of habitat that 
ae 20st to “that resource, that particular population, 
say, it's going to have severe repercussions on that 
population. 

Q I suppose that gets into 
a discussion, what severe repercussions are. 

A If you wanted to get into 
that. 

Q rf you could. 

A Let's say it's a spawning 
are, if we can take a hypothetical stream with one 
limited spawning area for a given species or a given 
population, and that particular spawning area is com- 
pletely removed as a gravel source, then what you have 
done is completely remove all the spawning habitat 


within that system. Isn't that correct? 


Q Yess 

A I would consider that 
a severe repercussion. 

O DiZks Now on page 6 


you speak of a recommendation for highway construction 
calling for gravel removal operations to be no closer 
than 300 feet from any active river channel. I guess 
it"s Mr. Millen that I want to address this to. I think 
he also speaks of a buffer zone of 300 feet from any 
water course in his testimony; isn't that right, sir? 
WITNESS MILLEN: What was the 


question? 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 
Q Well, it doesn't really 
matter, it has reference to your evidence that you call 
for a buffer zone of 300 feet -- 

A Yes. 

Q -- from water courses, 
and I assume of course that that doesn't apply to 
a crossing of that water course. 
A No; it doesn't. 
Q Now, have you studied the 


Foothills application, Mr. Millen? 


A Yes, I have reviewed the 
alignment. 

Q But have you studied the 
environmental statement? 

A No, not in detail. 

Q I see. So that/vou 


wouldn't be familiar with the recommendation that calls 
for a buffer strip of 300 feet along land -- of 
undisturbed land along rivers and streams and beside 
lakes except for necessary crossings in areas where 


terrain features do not permit. 


A No. 

Q You're not familiar with 
that? 

A I hadn't read it before, 
no. 

Q But I assume that would 


be in line with your recommendations. 
A That would be in line with 


my recommendations. 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Hollingworth 

THE COMMISSIONER: And that's 
the proposal made by Foothills? 


MR. HOLLINGWORTH: Yes, it is, 


Ssir.That's contained in the environmental statement on 





page 5-B-5.36. 


THE COMMISSIONER: Mr. Steigen- 





berger, you wanted to comment? 
9 WITNESS STEIGENBERGER: Yes. 
10 Q Pull the microphone over 


11] tO Vou Af you Like. 
| 


12 A I'd just like to comment 

Me On one comment that Mr. Marshall made yesterday about 

14 the adequacies of these huffer strips in different 

is environmental situations, and it depends on the particuldr 
16 Situation so the fact that you're leaving a 300-foot 

17 | buffer strip doesn't necessarily mean it's going to be 

18 adequate in all cases. 

19 MR. HOLLINGWORTH: Well, I 


20 think that the panel agreed with Mr. Marshall that 
>) this was really sort of a general rule which could be 


29 diverted from either way; isn't that right? 


a3 A Yes, but you were making 
24 a Specific. out, of it. 

25 Q Well, that's a recommenda- 
26 | iL Ony, oa 

a9 THE COMMISSIONER: Well, at any 
28 rate would you agree it's a beginning. It's better to 

25 have it than not to have any buffer strip, is that -- 


sot A I would agree with that. 
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Steigenberger, Millen 
CrossExam by Hollingworth 


MR. HOLLINGWORTH: Q Well, Mr. 


Stein, Walker | 


stelgenberger, perhaps I. could refer to it. It. speaks 
of a minimum buffer strip except where terrain features 


do not permit. Would that be general enough for your 


requirements? 
A That would be similar to 
Our general recommendations which are a good starting 
point, I would agree to that. 
Q Now, Mr. Stein, going 
back to you and the mining of gravel no closer than 
300 feet from any active river channel, I assume because 
you. -- may J rephrase.that -- do you.mean extracting 
gravel from flood plains but staying 300 feet from the 
active channel of the river when you make that statement? 
WITNESS STEIN: I think that's 
taken partlyfut of context. What I said there is that 
in my Own opinion as a biologist, I would prefer that 
there was no gravel extraction, or that it be limited 


| 
| 
rather to above the design flood high water stage and 


no closer than 300 feet. 





Q And I suppose not having 
studied the Foothills proposal, you're not aware that 
it's Foothills proposal not to take any gravel from the 
active flood plain, or indeed from any flood plain? 

THE COMMISSIONER: Well, we're 
being told that now, even if you weren't aware of it. 

Do you want Mr. Stein to comment on that? 

MR. HOLLINGWORTH: It's immater 

ial, I assume that he isn't aware. 


MR. ANTHONY: Perhaps if Mr. 
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Stein, Walker, 
Steigenberger, Millen 
Cross-Exam by Hollingworth 


Hollingworth would like to have the witness comment on t 


ts 
evidence, I think that might be more appropriate than 
merely saying that he's not aware of it. Perhaps he 
could relate the information and have the witness commen 
as to whether he would agree or disagree. 

MR. HOLLINGWORTH: I'm sorry, 


Mr. Anthony, I couldn't hear what you were saying. 


THE COMMISSIONER: Well, Mr. 





Anthony is saying that you're perfectly entitled to 

Say to the witness, "Now Foothills proposes not to take 
any gravel from the active flood plain anywhere," and 
RO Say to him, “Now, do you buy thace™ 


MR. HOLLINGWORTH: 
Well, 2. WaS. DUEtIng 1 














Slightly differently, sir. I was asking if he was 
a aware and assuming he wasn't, and was then going to 
16 | ask him for his comment after that. | 
17 THE COMMISSIONER: Well fine. | 
= Well go ahead then. 
- MR. HOLLINGWORTH: May we follow 
e then: What is your comment on that, sir? 
= A If indeed that is the 
“ case, and it does not change at a future date, fine, 
| I can agree with that. 
a Q Now on page 10, Mr. 
lad | Stein, of your evidence, you're speaking of the increase 
26 | on fishery resources by both sport and commercial 
7 fisheries and you indicate that it would be difficult 
for a gas pyeline company to control fishing by its 
=e personnel. I wonder what your feeling would be about 


a government policy denying fishing rights in certain 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 


2 | important waters to all people? DO you think that 


Les) 


would be any easier to enforce? 
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Steigenberger, Millen 
Cross-Exam by Hollingworth 


A het. iSite -atnwGiraid 
is too general for me to answer. I think there are 
too many other concerns that have to be taken into 
account, especially who is using those resources. : 
If I could add, as it stands right now, a domestic 
fisherman has the right to fish in any waters within 
the N.W.T. by any means at any time. I say that there 
are these other uses that have to be taken into con- 
sideration. 

Q And you are saying that 
you can't comment as to whether a general denial of 


fishing rights to everybody, not only pipeline personnel 


would be any better than just denying the pipeline 





personnel? 
A On a specific Poputation®) 
QO Yes. 
On a specific area. 
A In my own opinion I would 


Say yes, there could be some advantages to that, yes, 
but there are many other things that should be taken 
into consideration besides my a opinion. 

Q Well, you've got the 
statement that government cannot deny the sale of 
fishing licences to anyone meeting the criteria of 
the Fisheries regulations, but I will take it that 
you will agree with me that the regulations can be 
changed? 

A The regulations could 


be changed, yes, but again, you are having an 


effect on many other fisheries, not just any fishing thpt 
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Steigenberger, Millen 
Cross-Exam by Hollingworth 
may go on in association with a particular pipeline 
project. 

Q Well, I quite realize 
that, sir. I just wondered if -- well -- you just 
raised a problem of enforcement of a ban on fishing 
by pipeline personnel and I ask you whether in your 
opinion it wouldn't be easier just to deny it to 
everybody, including pipeline personnel. Now, does 
it really matter what the --? 

A No, I don't think that 
that is the best answer to the question, or solution 
to the problem, sir. You still have a problem of 
enforcement involving fisheries officers, limited 
staff and a gamut of other things. I think as a 
Matter of policy I agree with it and I think that 
it should be up to the applicant to enforce it as 
much as possible. 

Q Now, in making your 
comments on the East of the Franklins Route which 
Mr. Marshall discussed with you the day before 
yesterday, did you take into account the possibility 
of increased human access which could result from | 
such a route being put through? 

A Specific to that route? 
No, sir, I did not. But as I again point out, this, 
i think; is going to be a problem with any pipeline 
proposal. 

Q Well, the present 
pipeline proposals are down the Mackenzie River and 


I suggest to you that access there is pretty easy 
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Ere eyeey hes LT I Stein, Walker 


Cross-Exam by Hollingworth 


Steigenberger, Millen | 
down a good deal of that route, a good deal easier 
than the East of the Franklins. Now, do you not agree 
that it could be a potential problem to aquatic 


resources by increasing the access into the area 


behind the Franklin Mountains, east of the Franklins? 


A Yes, but I say generally 


it is going to be a problem with any routing. 


Q Mr. Millen, on page 
2 of your evidence you state that the wharf sites 
and staging areas will be long-term operations. I 
was wondering what support you have for that statement? | 
WITNESS MILLEN: Well, I 
think that that is a reasonable presumption, because 
we have heard about the likelihood of looping of the 
pipeline and in many cases the construction plan itself 
calls for the use of these over -- at least five bites, 
the initial construction and building up of the | 
compressor capacity. | 


@) Youlare speaking of 
the Arctic Gas construction plan when you make that 


statement, are you? 
Yes, that is : 
A’ / the Gonstruction plan 


that I have studied in detail. 

Q Now, it is the 
policy of Foothills that wharves will be dismantled 
after the eet on of the mainline with the 
exception of those wharves in communities that want 
them retained. Now, what is your feeling on that? 

A Well, my experience 


n 
has been that that/practice doesn't happen. The 





aiteae’ 













se7p8 Jom Yor ob ,wow aa oad i 83 oft | 
sissups od ‘melden {sktdetoq & ed inca ae 


5818 Std ogni Bedoon ott Meranda yd aes 
























seer” 
| Sentixnex9 edt fo tise \entsjaveM attidest Gis balled 


; tea 
. ’ 
{ Yilstenen ysa I gud’ ,asy A ; 


-pabtyox Yas dtiw es aha s sd oF pritop ef ro 


eotie tisdw add sadt steis Woy eoasbive rwoy to $ 


' 
| epseq oO .aolflim .sM 0) 
| T  .@noistszeqo mret-pool od [fiwseasers patosse bas 


iTtaemesete teat aot avad oy tzoqggqua Isdw patxrobaow 2sw 
’ I vifsw 6 swaI1IM eeauri 

| SeusDed , noltqmvesta ores cba 8 ef $503 ssd3 Anis 
| eit to pniqool to beéttisAil efs suods Biesd Svsi sw 

\ 

fees} M6ig moljouxstenoo ofd adsess yoam at Bas enilegia 
. Bxb9y evi? teassl 28 <~ yov5 68383 20 98@u edt tot alfltsc 
| sft 160 qu pnibliud bas nolbtouxsenos Isizvini siz 
| -YIineqso Yorasxzquoo 


to pnidssqe sisivcY 0 
Sens oxsm voy nedw dsiq ndis¢suttenas A609 SEIOTA ont 


TVOY 9%6 .Jasmetsste 
eit tsdt ,eeY 
n6lq motstouitaron si3 \ A 
-ltsieB ni Beltbyte eved I gzeds 


ee 
rs 


ait el ti , wot 0 
Seliasmeth od Iliw aevrsiw jsd3 allinsoot to yoliag ; 
end ajiw entinism eds to wolssuxtends eit xstts 


thaw J3edd esiiinummoc ni eovredw seods to noliqeszs oo Ps 


: Ytsis mo patiset xvoy et tsdw .wo .benkstes moda a 
7 - : ; oti oy x 
ei Sonerteqxe ym ,Iisw A -—e i iia, A 4 


tj in otT .#8aqsd 3' gmasoh ostdonra\ suis a oe 
ch 


7 ao “4 a’ oe 



























1935 


Stein, Walker 


Stéigehberge: , Millen 


atten 
Cross-Exam by Hollingworth 


staging areas that I have seen initiated in the valley 
have been used repeatedly in most cases. 

Q Which staging areas, for 
which projects? 

A These are areas that 
are initially established often as a seismic staging 
area. The seismic areas are surveyed repeatedly by 
other companies and for Bee example, the areas 
established for the construction of the C.N.T. line, 
the campsites have been used repeatedly by geophysi- 
cal survey crews ae ee various pipeline investi- 
gations and the highway and generally speaking it is 
my experience that once these sites are established 
they get used repeatedly. 

Q Do you know if it was 
proposed originally that those sites be dismantled 
after theimniang bialantended use? 

; A Well, in general they 
were just abandoned. 

Q Well, can you answer 
my question? Do you know if it was intended to 
dismantle those specifically after they were used 
for their initial use, or was it planned that they 
just be abandoned? 


THE COMMISSIONER: Or did 


they even think about it? 


A I doubt if they really 


thought about it. I think the initial operator normall 


considered his own use and removed his facilities and 


equipment when he had finished. 
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Stein, Walker 
Steigenberger, Millen | 
Cross-Exam by Hollingworth 
MR. HOLLINGWORTH: Well, if | 
you have a situation where it is thought about in 
advance and these wharf sites are taken down, possibly 
as a result of corporate policy or possibly because of 


the government regulation, do you not see a better 


result ensuing? 


A Well, in terms of 
protecting the fishery resource, I don't think it would 
make any difference, that particular pDOLITey,; because 
the site as cleared and any grading work that was done 
would still be there. If it was cleared right up 
to the stream as we agree should not be done, the 


damage would already have been done and so I think it 


ly, and lay them out in such a way that even considerin 
the likely continued future use, the aquatic resource 


is very important to select these sites ~- a 
will be adequately protected. 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 


Q TM NOt guite sure. I 





follow you bécause a minute ago you said that even if 
they were dismantled you thought that as far as aquatic 
resources went, the damage would be done, and now you're 
Saying that proper planning should be carried out so that 
the aquatic resources are not damaged, even if the 
wharves stay there. I don't quite get those two 
statements together. 

A When I say the damage 
would be done, I mean the dimensions of the site which 
are likely to be used in the future would have then 
been determined. That is the fact would be established. 

Q When you speak of probable 


future developm ents in the second part, the sentenct 
next ensuing after the one about the wharves, are you | 


just going on your general knowledge of the valley and 


what's been occurring? 





A Yes, I have no specific 


else. 

Q Now you said you'd had 
a chance to look over Foothills application briefly, and 
I refer you to page 5 of your evidence. There you've 
raised a concern because streams between the Willow Lake 
and the Great Bear run open in October. Now, are you 
aware that Foothills plans to construct roads in 
November and not use them or start construction until 
January? 

A No, I haven't reviewed 


knowledge of developments that have failed from 3 
the construction plan in that detail of Foothills. 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Hollingworth 
Cross-Exam by Marshall. 

Q Would that remove the 
objection you've raised in this paragraph? 

A In the main, yes. 

MR. HOLLINGWORTH: O.K., thank 
you, gentlemen. 

MR. MARSHALL: Mr. Commissioner, 
one preliminary matter. I've looked at Mr. Don Bissett's 
letter to Dr. Fyles and I gather that not all these 
reports are listed. Two have not been listed. Four are 
in a supplement currently in preparation and we don't 


have that yet. I'd appreciate if those could be made 


available. 


CROSS-EXAMINATION BY MR. MARSHALL: 
Q Gentlemen, my first ques- 
tion relates to the €.B.C. national news at 9 A.M. this | 


morning, and I was wondering whether or not the members 





of the panel had an opportunity to hear that newscast 
and summation of the evidence of the panel within their 
cross-examinations presented in that newscast? 

WITNESS STEIGENBERGER: No. 

WITNESS STEIN: As I mentione 
to you before, Mr. Marshall, we got introduction to it 
and then the entire radio system went out, so we don't 
have the details of what we said. 

MR. MARSHALL: I don't see Mr. 
Fraser here, Mr. Commissioner. What I would like is a 
copy of the transcript of the newscast, and I'd ask the 
panel members to respond as to whether or not they 


consider the summation given on the national news to 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 


be a fair representation of the evidence that they have 
given in chief and in cross-examination. 

THE COMMISSIONER: Well, Mr. 
Marshall, first of all I didn't hear the national news, 
and so I haven't been influenced by whatever may have 
been said. The second thing is I really don't think that! 
any objection to the accuracy of Mr. Fraser's broadcast- 
ing can be raised at the Inquiry. It has come up 
before at community hearings and I ruled it out at 
Trout lake,the chief there made a fairly lengthy - 
statement objecting to Mr. Fraser's reporting of the 
views of the Indian people at Fort Liard, he's the 
chief of Liard as well as Trout Iake, and don't ask me 
tomexplainiuwhy; but hessai'd: that's: -outjriand dh thimiesit | 
has to be out here too. I'll hear counsel on it, but | 
I think if you reflect for a moment, Mr. Marshall, you 
will see that we really can't rehash Mr. Fraser's : 
broadcasts and it's what's said here in this room to 
me that matters, and not what goes out over the air 
waves,)because if we got into the business of determing 
whether Mr. Fraser's broadcasts are accurate or not, 
we'd be acting as a kind of Board of Censors and wha- 
tever else this Inquiry is, it certainly isn't that. 

MR. MARSHALL: I'm content to 
leave the matter, sir. 

Q I was wondering whether or 
not the members of the panel had had an opportunity to 
read the transcripts of the evidence given by Dr. McCart 


before this Inquiry pertaining to Phases 2 and 3, 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 
including both the direct evidence and the cross-examina 
tion. Mr. Millen? 

WITNESS MILLEN: I have read 
theough quite sbi fot “ehatyebut PS don" e believe tive 
read) it all. 

Q Mr. Steigenberger? 

WITNESS STEIGENBERGER: I read 
the presentation and the cross-examination for Phase 3, 
I guess; but I'm not too aware of what actually went 
on in Phase 2. 

Q There was quite a bit 
dealing with gravel, gravel mining, impact on fishes, 
of such operation; water availability along the North 
Slope. I take it you haven't read the evidence before 
the Inquiry on those subjects? 

A I would say that that 
was a fair assessment, but the recommendation that 
were made are basically general and I don't entirely 
agree with the availability of water in some instances, 
specifically groundwater sources. It's an opinion . 

. MR. ANTHONY: Well, I suggest, 

Mr. Commissioner, eer. Marshall has facts that he 
wishes to put to this panel, whether they come out in 
reports or evidence in cross-examination, that he put 
the facts and get the panel's opinion. As you know, the 
arrangement with the Governm ent of Canada is that while 
these panelists have spent a great deal of their own 
time to review material and to prepare evidence for 


this Inquiry, we are not in a position to require them 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 
to use government time to review the evidence of this 
Inquiry, and I am very thankful for the work that this 
panel and all the government witnesses have done, utiliz 
ing their own time to prepare for this Inquiry, and I'm 
sure that so much has happened that it's impossible for 
them to follow everything. But I would think that the 
panel would be prepared to respond to specific fact 
Situations or opinions and give their views on it. 

THE COMMISSIONER: It seems to 
me that your point's a good one, but the Minister of 
the Environment, then Madam Sauve’, promised the Inquiry 
her full co-operation and we have had it, and I would 
think that any legitimate request by Mr. Marshall to 
the witnesses to examine this or that,is one that 
Commission counsel could ensure they were able to do 


On government time. This is important. This is as 


important -- forgive me, it may be as important as 


anything else the Departm ent is involved in. Doesn't 
thatfnake sense, Mr. Ryder? 

MR. MARSHALL: Sir, I didn't 
even ask that they go that far. I just wanted to know 
whether or not they had read all the evidence pertaining 
to the subjects on which they have been giving evidence. 
I just wanted to know what their information base was. 

THE COMMISSIONER: Oh, all right 

MR, MARSHALL: That's really 
the only point. 

MR. RYDER: I don't think we've 
arrived at that critical area just yet, Mr. Commissioner 


I understood Mr. Marshall could then go on to ask the 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 
panel with respect to specific observations that Mr. 
MeCart or Dr. McCart had made. 

THE COMMISSIONER: Sure, well 
go ahead, Mr. Marshall. 

MR MARSHALL: Q Mr. Walker, 
how about you? 

WITNESS WALKER: I have read 
Dr. McCart's evidence and a small part of the cross- 
examination bie I cannot identify at this time what 


part of the cross-examination I read. 


Q Would that be Dr. McCart's 
evidence pertaining to Phase 3 the impact on living 
environment? 

A Yes sir. 

Q He was, as you were 


apparently not aware, a witness as well on the previous | 
phase dealing with the impact on the physical environmen 
and dealing with such matters as water availability and 
so on. You didn't read that part of his evidence? 

A NOvStr; 1. dia mor, 


Q Mr. Stein, how about you? 
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WITNESS STEIN: I read the 


evidence in chief and the testimony in part. 


Q I see. Mr. Walker, 
on page 3 of your evidence you list the Fisheries 
Service program objective as initially outlined 


SULYRET LT quote: 


"“Tosprotect the. productivity level of 
the ecosystem as measured in 1971 and 1972 


in areas as it may be affected by the 


construction and operation of gas and/or 
oil pipelines." 

I take it those are your terms of reference for the 

very extensive work done by the ee ee Service? 


WITNESS WALKER: That is 


the overall objective which I came up with. 


Q And then you listed 


then four sub-objectives that you listed on page 3? 





A That iS comrect. | 

Q And, st hank. Ewould 
be useful if I just have those gone over once again 
to make sure that we understand the framework within 
which you were carrying on your studies. The first, yo 
say, is to inventory the indigenous and migratory 
fish stocks qualitatively and quantitatively and 
was “that: done, »sir? 

A Yes, sir, that is lookin 
at one biology of the resource. 

Q The second, to measure 
some characteristics of the aquatic environment 


relevant to the fisheries resources, and that was done 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 


as well, was it, sir? 

A That is the physical 
aspects, 

Q Yes. Thirdly, to iden- 
tify factors in connection with pipeline construction 
Or Operation which may bring about environmental 
change detrimental to the fishery resources, and that 
haSebeeny;dene .as,,well sir, vin, this ~program? 

A That is correct. 

Q Pind ll ya Louxehi sf to 
recommend measures that will prevent degradation of 
the environment during construction and operation of 


the pipeline, that was done as well, sir, was it? 


A Precautions and 
guidelines, yes. 

Q And you mentioned that 
the program related both to the north Yukon and 


to the Mackenzie River valley, your comments then 
that you have made would apply to both those areas, 
would they? 
. A No, these objectives 
were set for the north Yukon only, prime route and 


interior. 


Q Yes, Mr. Stein, were 


there similar objectives then for your area of interest, 


the Mackenzie River valley? 


: é | 
WITNESS STEIN: .The objectives 


of ours were in my testimony. Overall I would say 


that they are reasonably similar. 


Q Yes, and overall are you 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 


satisfied that the programs carried out achieved the 


objectives set out when the program was established? 
A No, sir, I believe we 
have already gone over this in yesterday's session 
that I am not happy with the information that is 
available right now on fish habitat in most systems. 
You mentioned that there are a number of programs that 
are currently under way. “You detailed those for me 
in your evidence listed them and made reference to the 
reports that would be produced. In your opinion, are 
there other programs that are required in addition 


to those currently being undertaken by the Fisheries 


Service in your region of interest? 


A For the assessment of 
the pipeline application? 
| QO Yes. | 
A I think again I presented 


2 3 


a very quick list of additional studies that I felt 
should be done. I did not specify that it be done by 
Fisheries and Marine Service. 

Q I see. I am to take 
it then that that list you gave was of things that 
are not being studied by the Fisheries Service, but 
in your judgment ought to be studied in order that 
an assessment of the pipeline could be made? 

A I would have to find that 
list, Mr. Marshall, but I think I can say that although 
there may be some work done that would fall under those 
topics, that there would be little of it that would 


apply specifically to the pipeline application. 
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Cross-Exam by Marshall 


Q I am not sure that 
1.foliow. that. 

A We have some studies that 
are going on such as the highway monitoring study. They 
will be intensive studies on three minor tributaries. 
That information would be applicable to the pipeline 
project. Although we, as I say, I haven't got that 
list, I don't know if I can find it, but there may be 
some areas that we are doing similar type of work in 
but I cannot recall that any of it would relate 
specifically to the pipeline. 

Q Perhaps we can come back 
to that later after you have had a chance to look 
at the transcript. I haven't had a chance to examine 
last night's transcript yet. 

Mr. Walker, can you give 


some indication of the amount of moneys that were 


expended in carrying out these fisheries programs in 
your area? 

WITNESS WALKER: The Pacific 
region? 

Yes. 

A Approximately three- 
quarters of a million dollars. 

Q Mr. Stein, could you 
give me some indication of the amount of moneys that 
were spent by the Fisheries Service in carrying out 
the studies that you have indicated were done over 
this four year period? 


WITNESS STEIN: The total 
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Stein, Walker | 
Steigenberger, Millen 
Cross-Exam by Marshall 
cost for our pipeline project? 
QO Yes. 
A I would guess that it | 
would be slightly over a million dollars. | 
Q Yes. Now, Mr. Walker, 
we are dealing specifically with your objectives, and 
would it be fair to say that those objectives have been 
met by the time the program was completed in March of 
19757 
WITNESS WALKER: These programs 
these objectives were met to a degree by at the time 
that we ceased field studies which was early 1974. We 
had -- so we have had -- we have spent a year plus, 
writing and publishing information, and in doing that, 
of course, you recognize gaps in knowledge and that, so 


it is a matter of degree. 





QO Yes, sir, I think every 
scientist who has been before the Inquiry has indicated 
that it is always nice to have more studies and more 
research and more information, so we are familiar with 
that concept. Would it be fair to say, Mr. Walker, 
that this fairly extensive work that Fisheries Service 
did, together with the results of other studies done 
by the applicant and others who are available to the 
Fisheries Serive was sufficient to enable Fisheries 
Service to make a preliminary environmental impact 


assessment of the impact of the proposed Arctic Gas 


A In part, yes, mm-hmm. 


| 
| 
pipeline on aquatic resources within the north Yukon? 
Q Now, I appreciate that 
| 
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there are areas where some additional studies have 

to be done and reference has been made in the evidence 
of the panel members to the requirement for site | 
specific assessment of various operations and crossings | 


and areas for water withdrawal and areas of gravel 





mining operations; I appreciate that. Recognizing that, | 

sir, did you satisfy yourself that within your area 

of interest it was possible for the line to be built in 

such a manner that the impacts on aquatic resources | 

could be kept within acceptable limits? | 
| 

A With the provisions that 
were discussed yesterday, yes. 

Q Namely the two that I | 
have just outlined, that there would have to be 
completion of some studies to fill in the knowledge 
gaps and there would be a requirement for site specific 
assessment? | 

A Yes; sir. 

Q Mr. Stein, I was Wondering 
whether the same would apply with respect to the | 
Fishery Service work in the Mackenzie River system. | 
Do you feel that provided that there is site specific | 
assessment of the particular things that I mentioned; | 
crossing locations and borrow areas and water withdrawal 
areas, and that there is an opportunity to complete | 
the knowledge gaps, fill in the knowledge gaps, either 
through work by the government or work done by consult- 


ants to Arctic Gas, that you are satisfied that the 





line could be built through the Mackenzie River Valley 


without unacceptable impacts on the aquatic resources? 


peeps 
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You have got enough knowledge now to make that 
sort of a statement provided those things are done? 
MRS RYDER: Lait sorry, 
Mr. Marshall, I can't hear your question. 
THE COMMISSIONER: You are 
not speaking into the microphone. 
MR. MARSHALL: I am sorry, I 
will go back over that. 
Q Mr. Stein, the point I 
am getting to is this, whether or not you are ina 


position now to knw whether a pipeline can be built 


along the Mackenzie River Valley without an unacceptable 


impact on aquatic resources. NOw, I am drawing a 
distinction between a preliminary impact assessment 
if you like, one that might reach the conclusion that 
yes, it could be done provided these steps are taken, 
and a final environmental impact assessment, if you 
like which says, we know on a site specific basis 
everything that is going to be done and how it is 
going to be done and we have looked at all the 
crossing plans and so on. So what I am directing 
your attention to is the preliminary environmental 
impact assessment aspect of it, are you with me to 


this point? 
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of these specifics with you later in the morning, and 


i WITNESS STEIN: Ti think ‘se. 

Z Q What I want to know, Mr. 

3 Stein, is whether or not the Fisheries Service in your 

4 judgment, based on the work that's been done by the 

5 Service and based on the work that's been done by 

6 Aquatic Environme nts and others, at this point in 

7 time feels that it's got enough information to be able 

8 | to assess, in a preliminary way, environmental impacts on 

9 fish resources in the Mackenzie Valley, of the construc- 
10 tion of a gas pipeline. 
Li A I think I would have to 
12 say for a very preliminary assessment, yes, in my own 
ia Opinion I wuld be satisfied. However, you also made 
14 comment, I think, in your previous statement on the 
question about obtaining additional site specific ae 
: mation and the type of things that I have outlined are 
17 | not necessarily site specific, such as habitat analysis 
4 again. I do not -- I Poa feel actually that there is | 
2 probably a fair amount of data existing, site specific. 
20 I want to know exactly what is downstream that may 
21 potentially be affected, and I would like the answers 
22 to several of the additional questions I presented con- 
‘i cerning such. things as toxocology,stream flows, fish 
24 ee ee velocities, etc. If that. information 
25} -- if I was guaranteed that this information would be 
26 | available prior to or at least at preliminary design, 
27 then I would be satisfied with making a statement such 
28 as that concerning a preliminary assessment. 
on Q I want to review a number 
30 | 

| 









toy nd otro iin nat tom 30 8 | 
ets yd arrob aged a! ted. d20w, aaa aedine 2b. 

yd ea0b aged e'tedt axow ond mo boesd bach ane iss} 

ai sniog aidd Js ,eiedio bas eta) oneron Lv ee oaasupn } - 

afds od of soissuigiat dpuons top a'stt tedt alse emit 


























—_— = 


> 


no atoeqmi Latasmnortvas vew yrsoimilesq 6 ninveesees of P| 
an 


: 7 & 
~suttanos sft to ,yoll{sV aixsnedoslt sdt mi asomvOeex dati 


“9 


eniloqiq esp. & to, nols 


| ot even. biuew 1 Anid® 1 A 


_ 


| nwo ym ai ,aey ,inameeoeas yxsqimifexrg yaav 6.102 yse 


— 
TD Maeed — os - ae 


. abem oels voy ,tevewoH .beiletstse ed Bluw I molniqo - 


7. 


sit mo Jnemesjsse Ssuorvetg wey at .Antds 1 , J nsmmoa 
| -20%n! oiltinege. stie fanoisibbs painistdo Jueds, nolsesup 


| 91s heatisuo. sved. 1 ted4 epaida 20 esqyd sds bas. coitzem 
oo 

 preylens tesidsd ss dove ,olitoega stia ylixzsargsoen ton 

‘ 

: 


ei sisdi ted? yileutos [est Bbluow I «--.tjon ob I .fispa 


yom tadt mesitenwoh ai zadw yftosxe wond ot doew I 


~ 


etewens eft oexAil Slyuow I bas .,betoetis ed ylisisasiog 


-oltiosgqe otis »patteixe #365 to tavoms 1181 6. yidadoig 
| ~noo bataeseiq L anotseoup L[enoizibbs.sdt,ito isxzavea oF 
| 


fi2eit, ,awoll. maaize, ypolovoxod .26 .apnids dove painres 
aid fw’ 
noltsmtoint ged? I .og9 ,eeisinolev heesetoni \epsessy 


: 
| ead Bblyuow noistsmicini efft jsd? heetisrsayp esw I ti -- | 
\mtesb yzenimifezq gs Jessel 3s to oF s0lxzG aie - 
dove tnemessje & phidsm dtiw befieiszse ed blow 1 nedt 
tnempesees yienimitezrq «5 pitereonos mikes ¢ 
| tedeua 6 woivert ot tnsw T a) : a 


iy bas ,pniniom odt nt tedel poy itiw eottie 


a es. 





7 Do no Vie a 

















ere eee 16009 
Pare t x Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 

bl | 
2 | Tite get, back to that. 

7 MR. ANTHONY: °(Mr..'Marshall, 

‘| I believe Mr. Walker wanted to respond further, if | 
5 | you'd be interested in hearing further from him. | 
al THE COMMISSIONER: Go ahead, 

4! Mr. Marshall. | 
| MR. MARSHALL: VOsi. Mi. 

. Walker. 
10 | WITNESS WALKER: You are asking} 
Ty the question on the basis of a singe line? 
12| Q Yes. 
13 A Within the framework of | 
va | the construction schedule given some time ago, that is | 
15] winter construction, with some summer staging and support 
16! ACLs Ley | 
7 Q Yes. | 
al A Then my answer remains 
19] as given. 
20 | WITNESS MILLEN: I'd like to 
34] point out two items that I suggested yesterday required 
32 further study, they are both general items that we 
34 have been asked to take -- these things can be done 
Ai and that is the protection of slopes from erosion, and 
25 | the other one, the passage of sub-surface flows past 
26 | your chilled pipeline in stream beds have not been 
97 demonstrated to my satisfaction, and I believe these 
28 | are quite general things which still require to be done. 
29 | Q tf 2 can just go back on 
30 | that with you. Your concerns relate to erosion control 
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Cross-Exam by Marshall 


measures -- 

A Yest. 

Q —-s (hi rst ly, .and- eecondly,, 
the effect that a frost bulb around a pipeline would 
have on water flow. 

A Yes, specifically in 


streams. 


Q Sir, have you reviewed 
the evidence that's been given before this Inquiry on 
those subjects? 

A Yes, I have. 

Q And with respect to 
erosion control measures, what concern do you have at 
the moment? 

A The techniques proposed, 
Sir, have not been demonstrated to my satisfaction 

Q You're thinking in terms 
of “the: need for a field trial? 

A Yes, I believe that is 
actually the case under the circumstances. 

Q My general understanding 
1S chat -in large measure the eroson control techniques 
don't differ that much than those that you say would 
be in highway construction. 

A Yes; I'm not ati all 
satisfied with the techniques that have been used so 
far on the highway construction in the north. 

THE COMMISSIONER: Excuse me, 
you mean the Mackenzie? 


A In the Mackenzie Highway, 
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yes, in the valley. 
Q In the valley. Are you 
doing an assessment of the adequacy of those techniques 


that will in due course find its way into a report? 




















A I'm not now involved with 
thatwork, no. 
+ | Q Looking at your area of | 
| responsibility, I would gather that if it fell within : 
9 anyone's area of responsibility, it would be within yours. 
A Yes pij..cerntainly adid, 
up until the time I moved to Vancouver this summer. 
Q Well, might 2 not be of 
considerable assistance to those planning pipeline 
| construction to have available the benefit of your 
is observations on the adequacy or otherwise of erosion 
16 | control measures employed on the highway? | 
17 | A VeSia Uhm braids th. woud dye | 
16 have been, but I'm not doing that work now. | 
19 Q Do you know if anybody ets 
20 1S dommg 2? 
21 A No, Im,notwaware. of | 
22 | any work. 
23 MR. ANTHONY: Sorry, now that 


4 | you've raised the subject I think Mr. Stein wishes to 





Die also make a further comment. 





MR. MARSHALL: Mr. Stein? 
WITNESS STEIN: Yes, I would 


just like to further qualify my response to that. 


NO 
~ 


That is,I believe you said that would be a combination 








9 | of the applicant's data and Fisheries & Marine Service 
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Ctoss-Exam by Marshall 
data. I would Just like to point out that we Rave 
not done a full compilation yet between or on the 
new alignment changes, that being the delta routing 
and the Simpson re-routing, so there may be some gaps 
in ‘there. I Want ©O point that” Our, 1" thinks probably it's 
Similar to what we have for the rest of the line. | 

Q Mr. Stein, you mentioned 
the other day that there were some monitoring programs | 


being set up, three in number, relating to the Mackenzie 


Highway, and I was wondering whether or not those 





would include an in-depth monitoring of erosion control 
measures? 

A NOt OL ‘eros ion™conrcro. 
measures, no. That was not part of the program. et 
could add to that, if such circumstances did develop | 
whereas we were faced with erosion problems, we would | 
probably make recommendations as to how they might be 
rectified. I would not say we would do a detailed 
assessment of individual techniques. 

Q Well, I understood from 
the evidence of the panel that it was being suggested 
that there ought to be a submission of all of the cross 
ings proposed by either pipeline, I think some 600 
in number, together with detailed erosion control and 


sO on. Am I to take Tt “that that “s ‘not ‘being done 





for the highway? 


A To my knowledge, yes, it | 
is being done on an individual stream basis on the 


highway. Perhaps Mr. Millen would wish to comment a 





14¢ttle more on that. 
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| Cross-Exam by Marshall 

1 

| 

>| Q I'd like to leave that for| 
| 

3 a few minutes. I've got that inmy questions for you, Mr. 


4 Millen, and I'll get back to that. 


Now, Mr. Walker, Mr. Bayly 








‘| asked you about knowledge gaps and you and your colleagues 
7 have outlined some, some of which may be covered by | 
| Fisheries Service programs and indeed some of whith | 
| Arctic Gas presently has under examination. Dr. McCart's 
10 given some evidence about that. You've indicated a 
Baa One to three-year period being required to complete 
the this work. Sir, would it be fair to say that with com 
13 -pletion of these programs, together with detailed site 
MI specific analysis, such things a s_ crossing locations 
iGyi and borrow removal areas from water sources, you would 
16) be in a position to make a detailed environmental 
Lz | impact assessment on fish. | 
18 WITNESS WALKER: Yes, with | 
19 details of alignment from the applicant and given that 
20 time frame for study, we'd have -- we could zero in on 
oi certain factors and collect additional information. 
22 Q Would you agree with me, 
23 Mr. Walker, that the Arctic Gas Fisheries Research 
24 | represents really an unparallelled scale of research on | 
a5 | aquatic resources funded by industry for any industrial | 
26 | project in this country? | 
27 MR. ANTHONY : Perhaps we could 
28 find out whether the witness is familiar with all of the 
29 research done in this country. 


30 | THE COMMISSIONER: Well no, 
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| 
let Mr. Walker give us the advantage of his views. 
A It is the largest eee 


sponsored project that I have been involved with, | 
environmental project that I've been involved with in | 
my time. 


| 


MR. MARSHALL: Q I understand, | 


Sir, that this scale of analysis has seldom if ever 





been done even on a government project. Is that corre ct, 
towyour knowledge? 

A Well, within the particula 
area of study, yes. 

THE COMMISSIONER: Excuse me, 
what..do) you mean by that? 

A Geographic. 


Q You mean here in the 


north, Mackenzie Valley and the North Coast? 


A Well, within the Pacific 


Region jurisdiction, that would be Northern British 
Colum bia-Yukon Territory. 

THE COMMISSIONER: Oh, oh. 

A The monies spent in 
research ,exceeded, for the pipeline, exceeded those 
spent in regular funds. 

Q What do you mean "Spent"? 
Exceeded what the government spent in the Northern Yukon 
-- just leave British Columbia out of it -- | 

A Yes. 

Q -- in examining the likely 


impact of this pipeline project. Is that what you're 
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saying? 
A That's what I meant, Mr. | 
Commissioner. 
MR. MARSHALL: Q Mr. Stein, 
would basically the same apply in your area of interest 


\ 


in the Mackenzie Valley? This is really an unprecedented 
+ level of 
hc 


esearch) on aquatiGa resources. 





WLINESS STEIN: (Within: the 
Mackenzie Valley, yes, to my knowledge. 

THE COMMISS LONER: And ‘to. £01 row 
up on that, did Arctic Gas spend more money examining 
the likely impact of the pipeline and accumulate more 
baseline data in that connection than the government 


did in the Mackenzie Valley if you know? 
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A I would be very 
reluctant to answer that. I think we have prepared 


pretty significant amounts of information in the 


valley alone. 


THE COMMISSIONER: Well, that 


ties in, I think, with what Dr. McCart -- 

A Again I might add ‘that 
we were a four year project and I understand that Mr. 
McCart is still carrying out studies, so it may indeed 
be that there is additional material that may make a 
difference. 

MR. MARSHALL: Well, just to 
summarize on this point, both in the North Yukon and 
in the Mackenzie Valley, the combined, and in effect 
a kind of complementary programs that were undertaken 
by government and industry were really unprecedented 
in scale? im the north? 

A Within my experience, 
yes. 

O Now, given that this 


extensive work has been done, and given what you at 


the Fisheries Service know about the route location from 


the alignment sheets, the construction procedures and 
the scheduling and so on, and assuming that the know- 
ledge gaps that you have identified can be filled 
by government)in co-operation with the Applicant, as 


we proceed towards final design, and assuming further 


that adequate terms and conditions for the protection 


of aquatic resources are incorporated into the grant 


of a right-of-way by the department; then, Mr. Walker, 


| 
| 
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Cross-Exam by, Marshall 
in your opinion, can the Fisheries Service, provided 
it gets proper funding, properly monitor and inspect the 
gas pipeline activity so as to assure that aquatic 
resources are adequately protected? 

WITNESS WALKER: Monitor 
and inspect -- I would say, Mr. Marshall, it would 
be in a much better position than we are now to 
monitor and inspect. 

THE COMMISSIONER: I wonder 
if you wouldn't mind asking that question again -- 

MR. MARSHALL: I will go | 

| 

back through the preamble because I had some givens and | 
some assumptions in it. | 

Q Given the extensive work 
that has been done, and we have just discussed Ghats 21h 
details given what you at the Fisheries Service know 
about specifics of route and construction procedures and 
scheduling and so ee. out in these applications; 
assuming two things: one, that knowledge gaps that 
you have identified can be filled by government or | 
the applicants as we proceed to final design; and | 
assume secondly that asequate terms and conditions | 
for the protection of aquatic resources will be | 
incorporated in a grant of any right-of-way, those | 
two assumptions, those two givens; then, Mr. Walker, : 
would it be your opinion that the Fisheries Service, 
provided it gets proper funding, can properly monitor 
and inspect the gas pipeline activities so as to ensure 
that aquatic resources are adequately protected? 


A I would think so. 
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Howeve¥, given those assumptions you mentioned, I could 


see that we would be in an excellent position to make 


an assessment of the pipeline,to which we were addressing 


ourselves to previously. Now, monitoring and inspecting 


brings in an area which is outside -- may be outside of 


my responsibility. .It's.into possibly legislation, 
enforcement, etc., but there will be some technical 
input into that system. 

THE COMMISSIONER: Well, 

Mr. Walker, without getting into the question of whose 
responsibility it will be to enforce any terms and 
conditions that are laid down, leaving that out, what 
Mr. Marshall is saying to you, as I understand it is 


this: he says that you have indicated that there 


j 
| 
} 
| 
i 
| 


were some areas where your knowledge Cf. the fishery! 


was not complete. If it were po:sible to find out what 
you had to know about those particular areas where 
your knowledge is incomplete, if you could do that 

as Arctic Gas moves to final design, then given all 
the work that they have done and you have done; 
given the appropriate terms and conditions which you 


and your colleagues have outlined for us, could 


they go ahead and build this and given adequate inspec- 


tion and enforcement, would the fishery be protected? 
That seems to be what we are driving at. I have 
failed, have I? 

MR. MARSHALL: No, sir, you 
haven't. I think I honed in a little more on the 


Fisheries Service -- 


THE COMMISSIONER: All right, 
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well, you carry on then -- 

MR. MARSHALL: I was given 
all of that preamble, I was wondering whether or not 
the Fisheries Service, assuming that they got proper 
funding, could get the job done, that is, could they 
monitor and inspect the pipeline activities so as 
to ensure that aquatic resources were adequately 
protected, do they have the capability. 

THE COMMISSIONER: Oh, I see. 
Well, that is fine. I would like to hear about that 
too, then. 

A Mr. Commissioner, maybe 
I am belaying a point, but I don't know as I can speak 


for the Fisheries Service in monitoring. I can in 


regards to making a technical assessment of the pipeline 


application and also in having technical input;in 
advising to whatever structure, if a body is set up 
to guide the monitoring activities. Maybe I am just 
hung up on this monitoring, surveillance, but as a 

--I don't know what -- I would say that insofar .as 
fishery matters are concerned and as a biologist, we 
could have an effective input into the application 
and also into the monitoring surveillance. 

THE COMMISSIONER: Mr. Stein, 
you wanted to add something, Is it all right if Mr. 
Stein throws his two cents worth in now? 

MR. MARSHALL: Sure, by all 
means, sir. 


WITNESS STEIN: 1 suspect 


it was probably going to be directed to me next, anyway +- 
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MR. MARSHALL: You are 
right. 

A Ll, would say, sir ,s that 
-- without rehashing too much -- given all that we 
could ask for and the additional manpower and funds to 
carry it out, I think we would be in as good as shape 
as we are likely to be,with one other proviso on here, 


I think; that the procedures and techniques do not 


change even after final design, and perhaps more importa 


here 1s going to be timing INELE. thabiconstructionmtiming 


changes significantly, then we have got a whole new 
ball game. 

THE COMMISSSIONER: What 
do you mean timing? Timing of the winter season pro- 


posal, or what? 


A I mean, Mr. Commissioner, 


if we were forced into the situation where we end up 
with summer construction rather than winter. 


THE COMMISSIONER: All right. 


Maybe we could stop for coffee and ponder that answer. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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1 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. MARSHALL: I guess were 


ready to proceed, sir. 





seal ATT LT 


MR. ANTHONY: Mr. Commissioner, 
Mr. Walker wanted to make a further statement in response 
to Mr. Marshall's question before the coffee, and 


save 


before Mr. Marshall carries on with other things. 


-OMMISSIONER: Yes, Mr. 


Walker. 


WITNESS WALKER: In reference 





to the question put to us immediately prior to 


= 
tJ 
Q 


the coffee break, I would say that I am unable to 
answer for the Fisheries Service. However, within the 


Service there would be adequate technical information 





| On which to base an intelligent recommendations,which, 
if followed through by whatever agencies or agency or 
Surveillance, that these recommendations be followed 
through, well then I can answer your question"yes? 

MR. MARSHALL: Or I suppose 
another way of putting it would be to ask you whethe 
the Fisheries Service,with proper funding and given 
the responsibility .to,do so,,could properly monitor and 
inspect the,.gas pipeline activ itiessso as to,ensure 
that aquatic resources are adequately protected. 
I add that phrase; does it help? 

A Well here again you'r 
having us speak for the service, and we're in a technical 
position. SO once again I must answer that on a tech- 


| 

authority is constructed or designed for monitoring 
| 

| 

| 

| 

| nical basis we could accomplish that job. 
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| ; Q Have you got your hand 
2] up, Mr. Stein? 
| WITNESS STEIN: Yes, and I don' 
4 have to leave the room. I just wanted to add here 
| something that's actually similar or along the same 
6 | lines as what Mr. Walker has just said. T was approach- 
; ing your question, Mr. Marshall, from a data base point 
z of view, and in my mind, as I said, given what we have 
9 asked for, we would be in good shape. 
10 | I also want to point out that 
q the responsibilities of my group are to do impact 
12 assessment work. We are not involved in the enforcement 
13 | aspects of Fisheries & Marine Service, and this is 
14| operated from our Yellowknife Office as far as the 
15 | N.W.T. is concerned. 
16 | | Q It's a different branch | 
17 | of the Fisheries Service, is that right? 
1a A That is correct, so I 
19 | think, you know, there should be some additional input 
29 in there. I think regardless of who has the overall 
21 responsibility of monitoring surveillance and so forth, 
22 what I was getting at here is that whoever that indivi- 
23 dual or individuals may be, that with all of the things 
24 | given that we have both gone through, that person shoul 
25, be in a position to make a final design assessment. 
26 Q I believe the only one 
27 who hasn't had a chance to answer is Mr. Steigenberger 
ze to express what his views on the subject are. 
29 | WITNESS STEIGENBERGER: Just a 





30 | general comment regarding this. There is a continual 
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reference to the Fisheries Service per se in all the | 
questions and I think it goes one step beyond that, in 
that you have legislative Acts within the Territories 
that apply, and the Fisheries Act, Inland Waters & 
Navigation Act, and one on the Prevention of Pollution 
in the Arctic Sea, and then we have land use and etc., 
and I feel that it should be a multi-disciplinary 
authority where all technical input is evaluated and 
put forth so I don't think you can direct questions 
as Fisheries Service -- does Fisheries Service have 
the capability to evaluate prior to final design? 

I think it's beyond individual services, and I think 
yesterday in Mr. Walker's testimony he outlined a require- 
ment that some larger authority be established with some 
permanency to evaluate the recommendations so that it's 
-- it encompasses all disciplines. 

Q What you're suggesting on 
is you can't look at a Fisheries Service in isolation | 
but perhaps operating as part of a larger control 
AUCHOELCY. 

A Multi-disciplinary authori ae 
yes. 

Q Mr. Millen, just. on that 
pomnt, wou you, sir, as an engineer, see wisdom in 
there being a single control authority rather than a 
multiplicity of authorities? 

WITNESS MILLEN:: Yes, I can 
see the advantage in that. 

Q From an engineering point 


of view, you'd agree that having a variety of control 
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1 agencies operating independent one from the other could 
2 lead to engineering planning nightmares. 
3 A Yes, I also think there 
4 | will be a need for the aspects of the environment 
5 protection to consult with each other so that they 
6 | are not interfering with each other's resource. 
7| Q Now, Mr. Stein, we 
3 talked a bit two days ago about sedimentation studies, 
3 and I was wondering whether or not you were familiar 
10 with the work on sedimentation of Aquatic Environments 
Ta that's reported in Volume 15 of the Biological Report 
12 | Series, in Chapter 4? 
2 WITNESS STEIN: I think I res- 
14 | ponded to that that I was not familiar with it. 
15 | | Q I want to ask you anore 
| general question and in order to do that I'm going to | 
Vai give you a little bit of information as to the nature f 
18 the study that was undertaken so that you can respond | 
4.9 to subsequent questions. 
20 My information is that this 
ee Study done on Miner Creek on the west bank of the 
22 Mackenzie between Norman Wells and Sans Sault Rapids 
23 was of sedimentation caused from a seismic line, and 
24 there was rather extensive and chronic sedimentation 
25 | into the creek from this line. The purpose of the work 
26 | was to make an assessment of the extent to which sedi- 
i mentation effects could be measured downstream, 
28 specifically they were studying the effects on benthic 
23 invertebrates. 
30 


Now, this study is in the 
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Biological Report series, which were filed as Exhibit 
350, and I understand that the findings in that study 
were that the mean numbers of organisms had recovered 
to upstream levels within one or 200 meters downstream 
from the line. Now I give you that as background 


information, sir, to lead to this question: Do you 





know of any similar types of sedimentation studies that 
have been carried out? 

A think as I pointed out 
in my additional comments after lunch yesterday that 
there has been sedimentation work undertaken by Doctors 
Snow & Rosenberg from the Freshwater Institute. They 
were laid out along similar lines’, I would say. In 
other words the Harris Creek work, as I recall, was | 


done on a controlled sediment level;measurements of 





drift were taken at given distances downstream from the | 











18 control Site. As I think I again said, I am not 

a9 aware that they attempted to follow the downstream 

20 effect to its end point, if T-can put it that way. 

Ze Q Would youhave been aware 
22 of the evidence given before this Inquiry that Dr. 

oo McCart's company is involved in this type of studies 
24} in connection with Inland Gas Pipeline in South-eastern 
5G, British Columbia? 

26 | A I am not aware of that, 
21 | no sir. 

28 | Q pit, Mr. Stein adain. at 
25 page 18 of your evidence, yu make this statement: 

30 


"Nor to my knowledge has consideration or study 





wees . 
basoah : 


+iddax® ‘os veliF pase - | 
vbpte Sede nt epatbalt San gaaas saateseb loi 


bevevooo: ber emeinspio 36° Stodudint taal? ‘tas — 
msottenwob eretom OOS zo ‘eno “ict iw alavel feet 

































mn 


bavorpased as t6edd voy aviv Tt wom oat! ody ee 
. voy od :4otteoup eins ot besl oF , tie nokdemxernl 1 


ae estbute doldsinsihibes to esqyd isfimie yas 26 wood 
| Guo belivso nesd eved 


tuo Bssakog I es AALAI I A 


tedt ysbuetesy donut tests etasmmon Tenoksibbs ym ai 


eros oud yd netstishau Axow nmoltetnemibee sed asd Ssieds 
¢ 


yodt .atutitenl astswiheetl oft sori’ predaseot 4 wone 


iI .yse Blwow I ,aenll selimte pnots juo biel 9t9wW 


esw .lisogx I es ,xi0ow Ase61D efrtish els abiow zenszo 
) 26 etnemexuesem-level tnemibse bstlortnoo’ aA no snob 
ant mort mseidanwob asonsselb nevip 36 nexst sisw FIITb 

gon me 1 ,Bbise olsps I Antdy I BA .S3fe Loxsi09 


( 
' 
} 
| mesitenwob oft wollo? o% basqtiszt#s ysds teddy susws 
| yaw j3sd3 3i 30q moo I It ,datog bane est OF Jowetis 


| siswe fdesd svatuoy Blyow '¢) . 
| td jadt+ ytiupal aid? sicted aevip sonsbive SAF To 
| esibite 20 says etd? al BSeviovet at yasqmos. a*Ix6995M 


nmesabs-f4dUeR Al salfoeqid asd Bbasitat Aiiw nolsyosanoo ni 


I6As Io siswse Jon ms T A iy > ji 
7 


) 
: SsltdmyfodD delsiria 


. 7 nisps nrsg2 .sM \,1re @) 
2 :tnemsjsta ainda sAsm iy secneb ins mi lil . 
- yvius=e 10 nofssxeblenos ft spbelwond > os st 
; a | 





ALLWEST PEPORTING L-TD. 16026 | 
Ret a 7 


vileau, Walker t 
Steigenberger, Millen 
Cross-Exam by Marshall 

















J been directed to determining what synergistic ! 
2} effects might result from subsequent developments | 
2 Such as crossing by another pipeline,a highway, 
4 | possibly even a railway or hydro-electric trans- 
5 mission line..." | 
6 Have you found that passage, sir? 
7 A Yes. 
8 | Q I believe you mentioned 
2 in your cross-examination yesterday that your instruc- 
19 tions were to consider both the west and east sides of 
eeu the river, and an oil line and a gas line. Is that 
12 right? 
13 A Phat's «correct. 
14 | Q What about a highway? 
15 | A Under the terms of | 
16 reference of our program, no. | 
17 | Q Well, Sir, 2n carrying 
val out the studies that have been conducted, did you study 
iat cumulative or synergistic effects of the facilitiesin 
20 a transportation corridor, say an oil pipeline plus 
2a a gas pipeline? 
Le A Concerning sedimentation? 
238 Q Well, with respect to 
“34 any aspect of impact on aquatic resources. 
25 | A No, we did not. 
26 Q It would follow then that 
27 | if you haven't done it for an oil-gas line in -- an 
* Oil line and a gas Ime, you haven't done it for those 
29 | two plus a highway either. 








30 | A Tnat. us correct, yes. 
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Q You've given some evidence 
about sensitive streams, sir. You recommend Li Our 
evidence, beginning at page 12, that these be avoided. 
Would these same streams be sensitive in connection 
with highway construction as well as gas pipeline 


construction? 
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A Yes, $2:6,+Lawould.. 

Q Well, then have you 
given special recommendations: to the D.P.W. designed 
to protect those sensitive streams? 

A Lvanngjgust tExying ite 
recall offhand which of those sensitive streams the 
highway has crossed. We have made specific recommenda- 
tions concerning crossings for every stream crossing. 

Q Well, I was thinking 
for example of River Between Two Mountains, or the 
Willowlake River. 

A Our concerns here were 
considerably less since, if memory serves me correctly, 
these were both bridge crossings. 

Q I see. I wonder, sir, 
if it might be possible to obtain copies of the 
recommendations that have been given by your service 
with respect to the stream crossings affected by 
the highway? 

A YOu are referring here 
to the highway guidelines? 

Q Well, you have indicated 
that you have made recommendations with respect to 


all stream crossings that would be affected by the 


| 
| 
! 
| 


highway ? | 
A That is correct. | 
9) I wonder if we might be | 
able to obtain those. | 
A Where recommendations 


were needed, yes. 
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QO Now, are those recommen- 


dations contained in reports, or are those simply 
memoranda that are given to the D.P.W.? 

A Our recommendations -- 
the way the highway design is working at this time, 
highway design sections covering a few miles normally, 


are submitted to our Service via the Mackenzie Highway 


working group. Our engineers and biologists then review | 


these packages, make their comments, note what concerns 
they may have on specific river crossings, make 
recommendations as to additional approaches or changes 
in design. These comments are then submitted back 

to the Mackenzie Highway environmental working group. 
There is no volume, to my knowledge that contains 


all these recommendations. 


Q Well, I am sure that it 


is epparnent) tojVou --Sis yjichhat thas itaype of recommendatian, 


that's stream specific would be of interest to a pipe- 
line company wanting to cross those same streams. 

I was wondering whether or not those recommendations 
or comments might be made available? Do you know 


whether that could be done? 


A lean atradd,. sir q@that thait 


would have to be done through the Mackenzie Highway 
working group, I think. 

Q I see. Perhaps we could 
follow up with Commission Counsel on that, sir. 

Dr. Wilimovsky and 
Dr. McCart have both indicated their views that a 


highway would have perhaps six to ten times more impact 
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on aquatic resources than a gas pipeline. Mr. Steigen- 
berger, I believe that you have made reference to Dr. 
Wilimovsky's evidence on this point the other 

day. Do you agree with that? 

WITNESS STEIGENBERGER: I 
just, you know, read part of that transcript and eyvou 
have to accept the fact that he is a competent biolo- 
gist. Accepting that fact then it is reasonable to 
assume that he is somewhere near being right. | 

Q rE sees Iorealizeythat | 
ites) kind of a ballpark estimate. I was wondering, | 
Mey Stelny if “you *hadvanytopinion onvtiatm Subject? | 

WEENESS STEIN: Dal twoulld like, 
Mr. Marshall, to see that comment made much more | 
specific. Again, the guidelines and recommendations that 
I have included in my testimony in many cases would be | 
equally applicable to a highway, I think, as they 
would be to a pipeline. Now, here I am talking things 


like water extraction and gravel removal. If you 


want to discuss it from the point of view of quantities 
of gravel needed, then I think that we are talking a 
different question and, you know, it may partially 


be true and in some circumstances it is not, in my 





opinion, | 
QO redone CARER inkithatkit 
was presented in a more specific way than that. It 
was just a general comment. I am content to leave 
at that with you. 
Mr. Walker, about the Fairbanks 
Corridor, Dr: McCart’said.in his evidence that he cee 
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prefer a Fairbanks Corridor, but only if Alaskan gas 
only was being transported to markets, but that if 
Delta gas was also to be transported to markets and 
therelare, I think, two possibilities have been 
discussed in the sense of a line that wuld go, aS you 
can see on the map behind you, from the Delta area 
down along the routing of the Dempster and so on or 
a line up the Mackenzie. That he would then prefer 
the Prime Route as having the least overall impact 
on aquatic resources. In other words, he is saying 
that he would prefer a Fairbanks Corridor COO Feit 
we are only talking about taking gas from Prudhoe Bay 
and we are not taking any gas from the Delta, do 
you follow me? I was wondering, sir, whether or not 
that is your opinion as well, whether in making your 
comment about the Fairbanks Corridor you are also 
taking into account this delivery line from the 
Mackenzie Delta? 

THE COMMISSIONER: If you 
add on that delivery lateral, supply leg from the 
Delta along the Dempster to Whitehorse, then if you 
look there you will see that -- yes. If you add in 
that leg, then what do youthink of the Fairbanks Route 
aS compared to the Prime Route ? 

WITNESS WALKER: In making 
my assessment I did not think in terms of feeder lines 
joining the Fairbanks Route. From what I have read’ 
or heard, it seems feasible to take gas down the 


Mackenzie River and any resources may be fed into that 


line and, in other words, feeder lines were not a part 
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of my consideration, thinking that the resources could 
be taken out by some other way. 

MR. MARSHALL: Well, as the 
Fairbanks Corridor was put forward by Arctic Gas in 
its alternative corridors evidence, there were two 
components to it. There was a supply line from Prudhoe | 
Bay and a supply line from the Mackenzie Delta that 
join in the central part of the Yukon, and that | 
was the Fairbanks corridor as defined by that part of 
the application materials. 


NOw, I take it that in 


making your statement, you weren't having regard to 


that delivery line or supply line, I should say, from 
the Delta to the Central Yukon? 

A Thatbevswrightiee] 
wasn't aware of the line from the Delta down to 
Whitehorse. 

QO I see. Sir, I was 
wondering whether or not the opinions that you have 
expressed about the impact on aquatic resources have ! 
also taken into account impacts there might be in 
Alaska? Or have you confined your consideration 
to the situation in the Yukon? | 

A Well,I largely restricted) 


| 

my examination to the Yukon Territory. | 
Q Thank) Vous, i Sixst {On 

page 3 of your evidence you mentioned two reports that | 

were not yet published. I wonder if it might be possible. 


for us to obtain copies of those reports? 


Have those been filed as part of the panel's evidence? 
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A These reports were 
submitted to the printer this last week and should be 
available for distribution this week. 

Q see . hYOurwihr tputius 
OW YOULr=Fsst, wilt vyour 

A Most certainly, yes. 
Dr.-McCart is on the top of*tne fist. 

QO Yes, I would appreciate | 
it if you would send it to Dr. McCart and not to | 
me as I don't intend to read them over Christmas. 


The next question I have 





relates™tora™’ statement on @page™ 5°of your prepared 
evidence, Mr. Walker, you say at the bottom of the 
main paragraph: 
"Thus, in terms of water for overwintering, the 
Prime Route .is mest critical and the Fairbanks 
Route east craticals. ine my opinion 
To begin with, sir, I wonder if you could name any 
specific areas that would be impinged upon by the 
Ppipeline,either of the routes in the North Yukon, that 
are critical overwintering areas for fish? 


A Siry which pipeline 


routes are we addressing ourselves to? 


Q Well, we could start 
with the Prime route, and then the Interior route. What! 
I am looking for is a site specific identification of 
areas that are impinged upon by the pipeline routing 
that are critical overwintering areas for fish. 


A May I turn that question 





over to Mr. Steigenberger? Because he is the one who 
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is familiar with detail. 

Q Fine. Maybe I could 
even’ shorten it a Tittle bit’and ask if there are 
any that have not been identified by Dr. McCart, either 
in the stream catelogues or in the notes on the 
alignment sheets. Does that help you a bit? 

WITNESS STEIGENBERGER: JI 
mentioned yesterday in my testimony that in talking 
to people who are working on the Beaufort Sea PrOJect, 
the possibility existed of critical overwintering 
habitats that are downstream of the proposed crossings 
in close proximity to the coastal Beaufort Sea, and 
this is a personal communication from Ray Kendall in 
Whitehorse Fisheries Service office -- 

Q JUS on that point, sir, 
I wonder if later you could provide us with some 
details of that. Dr. McCart is interested in obtaining 
that “information. 

A One example cited to 
me was one of a small tributary south of Stokes Point 
Lagoon and the presence of juvenile Arctic char were 
recorded in the tributary at a time that the ice was 
still grounded in the lagoon, it looked like the fish 
were isolated in that environment. 

Q What time of the year 


was that, sir? 
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A I don't know exactly, but 
it was during -- I don't know, if the early part of 
the summer program in the Beaufort Sea when the ice 
in the Beaufort Sea was still grounded because you 
know, it had been early in the field season. 
Q Would that be May or June 
thet? 
A I think you can get the 


specific details from Mr. Kendall. 


| 

| 

| 

| 

| 
Q Fine. 

A They dould be available 
in published form from the Beaufort Sea program in the | 
near future, I think Dr. McCart has a copy of the | 
preliminary but the final hasn't come out. : 

Q Yes sir. Now, were there | 
other areas that you wanted to list that were critical | 
Overwintering areas for fish that have not been iden- | 
tbived iby (DrwatMeCart? 

A i think this goes into 
the argument that I presented, critical or potentially 
critical, or suspected, and you know, my recommendation 
is that all these areas, you know, be protected. ig 
you accept that assumption, and then take into consider- 
ation the possibility of some of these other small 
areas that have been indicated by some of the biologists 
working in the area in the Beaufort Sea; this doesn't 
basically include overwintering in lakes. You know, 
these are groundwater seepage areas. I'm not too sure 


that we're going to go out and find any more dynamic 
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1 critical areas in the northern part of the Yukon. 

However; we! do accept» the’ fact that the» Porcupine, River | 
| 
| 


is overwintering habitat for fish in the interior siatiale 





and we don't understand the overwintering capabilities 
and we don't understand the total biology of the fishes | 


so the state of knowledge of overwintering in that 


habitatpaise®stili*+inoatpreliminaryrstate 

Q So you're more concerned 
ten about the Porcupine than you are about the North 
Slope, insofar as the state of knowledge is concerned. 

A Welly I! dugustatikesalt 
these areas, you know, documented and potentially 
protected as such, you know, protected from environmental 
disruption. 

Q Mr. Walker, you had some 


comments on the water availability on the North Slope 


and would you have been familiar with the evidence Dr. 





McC art gave before the Inquiry of the preliminary 


conducted on the North Slope by Aquatic Environments? 
WITNESS WALKER: No sir, I am 
now. 
Q Mr. Steigenberger? 


WITNESS STEIGENBERGER: I'm 





aware of some of the work Dr. McCart has done on 





results of water availability studies that have been 


26 water availability, and I've already stated that at 

27 | least for groundwater sources I'm not convinced that 
FA there is an adequate supply there for construction 
Aa 








30 We went through a calculation 


activities, and I'll just give you an example. 
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for amount of water that would be required for testing 


for ten miles of pipe, 48-inch diameter, and this 


represented 663,500) ciibic, feet... andi f you assume that 


it takes -- if you were going to fill this pipe in 
24 hours, based -- these are calculations that Bob 
Robertson Engineering did -- if you're GOiNGe EO. F311 
this pipe in 24 hours, you'd have to pump water at the | 
rate of 4.2 cubic feet per second. This doesn't | 
include the methanol calculation for anti-freeze 
depressants. 

pestemdayy i got wuntosone of 
Dr. McCart's reports, in Biological Report series No. 
live Ghapter..l»sitabie. 3), page 13, and I looked at 
Fish Creek as an example and in April 18, 19.7. Sie ne] 


| 
estimated the. discharge in that area -- I don't know | 
whether it's a spring, he doesn't really. say what it is | 

{ 


-- as .01 meters cubed per second. Now, this represents 





about .3 cubic feet per second. Now if you remember 
thatit takes 24 hours to fill it at 4.2 cubic feet 
per second, you'd have to remove all the water from 
that groundwater source for 18 days to fill that ten 
miles of pipe. So in that specific case I don't think 
that's acceptable from a Fisheries point of view because 
that has been shown to be a documented Overwintering 
BopwLAtiOnO.,<.Sh.,. both anadronmous and resident, 
and Dr. McCart has stated from aerial surveys, this 
is for greater than 1,000 Arctic char. 

Q Which source now is this 
that you've done your calculations on? 


A Biological Report series 
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1 
2 I7, chapter 1, table 3, page 13. 
3 Q No, I'm sorry, which 
4 water source was it that you were using for the purpose 
=) Of “your "calculations? 
6 A It was a groundwater | 
| source On Fish Creek, and the date of the diacharge 
measurement was April 18, 1973. 
Q And which table in the 
Volume 17? 
A Table 3, page 13. 
I think this is, you know, an extreme case, but it 
does show you that -- 
Q You'll be comforted to kno 
that that's one of the locations that Dr. McCart's 
Outfit have labelled as critical and they don't | 


intend to take water from there, in any event. | 


Sir, are you at all aware of 


Assessment Group question No. 52, regarding water con- 
sumption for spread "C" in the North Slope? 

A Not any more than just 
conversation. 

Q Well, it sets out what 
the water requirements would be in barrels for hydrostat 


the applicant's response to the Pipeline Application 
EC 
testing for that spread, which would be between Milepost 





195 and 254, and you'll note that the figures don't 


¢8| in any way agree with those that you've used in your 





example. They suggest 40,000 barrels required for 


30 | hydrostatic testing in January. Have you or your 
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group measured the discharge of springs and calculated 
the discharge data for springs along the prime route 
in the Northern Yukon? 

A No, that's one requirement 
that I continually requested that we don't know the 


discharge, and that it should be coming availabe in the 


tee tuture, on it should, be investigated, 





Q Well sir, then if you 
haven't examined this, what is the source of your 
information as to discharge rates? 

A During the winter of 1974 
we did biological surveys of all the crossing sites 
that you're aware of in this Bio-Engineering Catalogue, 
and all the rivers were frozen to the bottom except 
for the Old Crow River, which was shown to have a dis- 
charge of approximately 5 cubic feet per second. 


Now the only other available 





source of running water is the groundwater sources which 
have been designated by Dr. McCart as a critical habitat 
for fish, and I'm in agreemenfwith him and I'm just 
requesting that these areas stay designated as critical 
areas, and that waterle taken from other sources than 
these discharge sources, and I recommended that some 
of the best sources of water would be from large lakes 
where the volumes removed would be small compared to 
the total volume. I don't think that's an unreasonable 
request. 

Q Are you aware that not 
all of these grings have fish in them? 


A Well, they haven't been 
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1 | 
) | 

2] demonstrated that they don't have fish. One that | 
3 Dr. McCart said was a potential, and I have stated as a) 
a potential, I was informed yesterday that he himself 

5 has observed juvenile Arctic char in the area downstream 
6. of the Malcolm River crossing, and now it is no longer 4 | 
7} potential or probable, it is a documented overwintering! 
al cer | 
9 | Q Well, I think the point | 

10 i’m making is this, sir, that there's been fairly 

11 extensive work done by Dr. McCart's company relating to 

7 water availability on the North Slope. The report of 

13 | that work is not yet published. A progress report, if | 

4! you lke, was given and there was extensive cross-examinat 

15 | tion on that subject before this Inquiry as part of | 

16 Phase 2. I put it to you, you're not fully familiar 

17 | With all of that eviden @, is that not so? | 

13| x That's not so, but. 1 

19 | mean — 

20] Q That is so, in other words 

21 You agree you're not familiar with all the data. 

22 A I’m not familiar with all 

23 the data. 

4 ALL SAGA t 

25 | A I was asked for my pro- 

| fessional opinion of the importance of these designated 
27 | critical habitats and I just requested that water 

_ from areas that are critical, water removed from areas 

29 | 


| that are critical possibly even make it more critical. 
{ 


entity We are interested in the survival of the fish. 
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Q There's no disagreement 
34 with that, Mr. Steigenberger. My question was with 

4 | respect to water availability, and is there water avail- 
5 able on the North Slope, and I'm Suggesting to you that 


6 | you don't have the best information that's available. 
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A But it is available 
in lakes and groundwater sources. I am just requesting | 
that they remove it from lakes. | 
Q What about groundwater | 
sources that are not used by fish? 


A I am not convinced that 


everyone has been identified as not having fish which | 





I have just pointed out, about the presence of Arctic 


char juveniles downstream of the Malcolm crossing 





which Dr. McCart previously in his biological catelogue, 





number 16 had said was a possible or a potential 
Overwintering area, and he has confirmed to me that | 
it has been documented. 

Q Well; surely, that is | 
the point:, isn't it? One can go out and examine 
these locations and dtermine whether or not thre are 


fish in them or there are not fish in them, and if there 


are not fish in them then what is the concern from the 
point of view of a Fisheries biologist? 
A Could I ask you a questio 
Q Well, I think I am | 
entitled to an answer to the question put first. I | 
mean, if there are no fish found to be in these ground- | 
water sources, what is your concern as a Fisheries | 


biologist? 


Se 


A I don't know whether it i 





an overwintering habitat or a spawning habitat, or, 


you know, there are other things. What about inverte- 


| 
| 
brates? You know, we have heard this philosophy that | 
these are refuge areas that act as areas that provide 

| 
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downstream drift materials or productivity of the 
stream.. I.haven't got into..that;because_I.don't 
know anything about it, but these are possibilities 


and I just wouldn't want to see them dry up. What 


happens if they froze and they don't unthaw, I don't -- 


Q Well, it might interest 


you to know that there has been evidence that one of 
these springs near the Firth River has sufficient 
flow that the entire requirements for Spread C, dealt 
with in Question 52, Pipeline Application Assessment 
Group, the entire water requirement for that spread 
can be met from 1.4 days of flow fromthe spring. 

THE COMMISSIONER: You mean 
the annual requirement? 

MR. MARSHALL: The total 
requirement for the spread for that construction 
season could be met from only 1.4 days of flow from 


one spring. 


A But you don't use water 


all in one day, so that you are going to be taking 
water out of that thing in the wintertime when 
theoretically the discharge is going to be the 
lowest, because you are only talking about winter 


construction. 


QO Mypoint is that, indeed 


that is what would be intended, that the water wouldn't 


all be taken out at the same time. It would be taken 


out over a period or periods of time. Initially in the 


fall and early winter when winter roads are under 


construction, if it is necessary to make snow, and then 
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later on for construction purposes and domestic 
purposes, perhaps, and later again for testing. It is 
not all going to be taken out at the same time ana 

dry up these sources as you're suggesting. 

A Okay. In the early 
fall when there is still water in the river, why 
aren't they taking the water, you know, out of the 
Babbage River or out of the Firth River proper and 
not out of the groundwater sources? 

QO Well, sir, we will have 
Dr. McCart sen d you the first copy of his water 
availability report when it has been published. 

A Mr. Steigenberger, on 
the first page of your evidence you are dealing with 
the report of the Environmental-Social Committee, 
Bryan et al., ESP 73-21. You made reference to 
the Firth River and the Fishing Branch River you 
said, quote: 

"Within the Yukon Territory the report 

stated the pipeline should not be allowed to 

cross portions of spawning areas in the 

Firth River (Prime Route), Fishing Branch 

River (Interior Route) and any major 

spawning ground in general." 
Now, sir, with respect to the Firth River, it is 
my information that the majority of the spawning takes 
place about 60 miles upstream in the area of Joe 
Creek near the Alaska border, is that your information 
as well? 


A The majority of it, yes. 
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Q Do you know of any 
Spawning in the vicinity of the proposed pipeline 


Crossing, say, Within one or two miles? 


A None has been documented 


to date. 

Q I am informed as well 
that the crossing location is frozen to the bottom 
in winter, do you know if that is so? 

A The water survey states 
that there is no water above the gravel, in other 
words, it is frozen tothe gravel bottom, the passage 
of water below the gravel substrate has never been 
investigated to m knowledge. 

Q And if it is frozen to 
the gravel then it is unlikely to be a spawning area, 
does that follow? 

A I think it depends, if 
there is percolation of water through the gravel and 
the ice can be maintained by water supplies. I think 
we have to have some drilling in some of these 
areas and investigate that. 

Q Can you tell us of any 
area where Arctic char are known to spawn in streams 
that would be frozen to the bottom in winter? 


ya No, 2 coulen't 


Q About the Fishing Branch 


River, how far from the spawning grounds would the 
nearest portion of the Interior Route be? 


A Greater than 100 miles, 


I guess. 
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Q Thank you. So really 
we are not concerned with that in connection with 
the pipeline, there are other 


concerns, I gather, related to international fisheries | 


and so on, that make this an important river that's | 





warranted the study that it has received, would that 
be fair, Mr. Walker? 


WITNESS WALKER: Not 


| 

| 
only international fisheries, but also our own fish- 
eries, yes. It makes it a very important area. 

MR. ANTHONY: Mr. Marshall, 

Mr. Stein 
before you move on, I believe/indicated that he wished 
to add something on this subject. 

WITNESS STEIN: I just wanted | 
to point out, sir, that I think what Mr. Steigenberger 
has provided here again is a general recommendation that 
these areas be avoided and I would also ask that 
despite the fact that,at this time,he cannot relate 
a specific crossing site to a spawning area, say, in 
close proximity, I would also ask what guarantee we 
have that that crossing site is not going to change 
in the future. 

MR. MARSHALL: Well, of 
course, that is a matter subject to regulation as I am 
sure you are well aware of, but I want to explore this 
idea that further in another context, and that is 
this watershed concept that has been discussed at 
some length in the evidence. Now, I should say at 
the beginning that there is really no disagreement, 


Pretty 


that there is some value in having/ detailed information 


wr SEPA NEN OA OLIN III DA LEE ENE DALAL 













pe ; ee: 

vilwex o8 .uOY wit ole 
a) v 

Asiw nobsoanaon wb sens 


- ged%o 918 Line? ‘\enklegig ont ow 

| | ; 
asizedeti Isnolsanxednt ot betslox he Sat go arason ae ee 
ry 





ree 





7 qi 
an ie 





e'jett zevix tnstzogmt ns atdd stem teat 180 oa" bas 
, | 
. todd Sivan ,bevisoes Mad 32) dais chece als ReeRebeeN ib . J 


| SxrsAlsW .xM ,xisi od . : 
| toV, tATALAW SBBMTIW : | | ir: ian 
| ~failit awo xo coals tud ,aesitenlat? Isnoitsntetat yico ip i 

| -6915 tnistiogmi yuev 5s 3ft asasam Jt .eey ,.aetrs Of a 

| ,fisde26M .xM +«YVOHTHA AM st 7 


trota 2M 
5edeiw af tet bessothni\evetled I .mo evom voy Ssto%ted ($c! 


.tostdve alds no patdteomoe bbs of §=8§6fi 








betnsw teur T ;HLaATS SaeauTiIw G4 ick 
= if 
| ‘tepysdnspisze .xM ssdw Aniads I gsads yute .tuo gntoqg oF erotiag 
\jadt noissbnemmnovs: leazanep 5 af olseps sted bebivow eed a) es 
: : Aes 
teria Nes oals Bbiluow I baa bebiove ed essis sean 2 eh 
; ; 
A en): wo 
i . eae 
| etsle: tonnss sif,emist aid? 3s,.3si3 Jost edd stigesb ef Gee 
oy 
ai ,yse ,s69%8 eniqwsqae s oF sti2 prkeeorts saliiosaa s peree : 
oS 
| ew eesnsisayp gsdw Aes oels blwow I ,vytiminorqg seolo | tt on 
| ; A 
Sensi of piiop Jon ef stiea paleaors taads tea aved | 15) 
| | } ia 
) .omusut edt al pas ‘YJ 
| | ; an 
20 ,iisW +:JdAHGHAM .SM WEG ay 
. . | | ee 
/ ms I es noitslups: of soetdre ist¢6em s @L tadd ,Sseiv0d oS | 
| ekbdx stolqxe of tnsw I stud \3o exswa few eis voy sxe ME ee 
u 
| eit 3srit Bas ,txetnono zrsdjons at zedjxut2 gsdt esbi 3% 7 
i 
3s Beeauceth nesd asd tad? gqsonoo beflatetew eide vs? 
3s yse Bblyode I ,wou .eonsbive efz at dtpaol smoe 
4 .tasmeeipselb on yilssx ei susie tsds eatnniped ets 
ysserqg 7 
aoltsrtrolnt belisteh \prived of oulsy emoe at sxsdd gsdt 
‘ ; . 
: 
’ 


es | Unk ae i 





ALLWEST REPORTING L-TO. 16047 

Besa 25 Bate Stein, Walker | 
Steigenberger, Millen 
Cross-Exam by Marshall 














| 
| 
1] about various watersheds, but the mint I want to make 
2 | is that surely there is a point at which judgment has 
3 to be exercised as to the extent which it is necessary 
4 | to study a watershed in order to be able to form an | 
| Opinion as to the impact of any intended activity, 
6 | Say, a pipeline crossing of a portion of that water- 
7| shed. | 
| 

- Now, Mr. Steigenberger, I 
>| believe it was in your evidence that this came up, 

10 was it not? 

ns WITNESS STEIGENBERGER: Yes. 

12) Q Would you agree with 

13) me that in order to assess the impact on a stream of 

14 | a pipeline crossing, that you really don't have to 

eS know all there is to know about the aquatic resources 

16 | of that entire watershed? 

17 A Yes, I would agree with 

18 that statement, but I think that you have to have 

19 some good baseline information. 

20 Q What about you, sir? 

oe Do you agree with that? 

22 WITNESS STEIN: Most definitelly. 

2 Q You would agree that 

nal you would not have to know all about the entire water- 

jd shed to make an impact assessment of a pipeline 

26 crossing? 

27 A I would say that there 

23 | are probably some aspects of a watershed that would 

29 | not require detailed studies. 





30 | Q Well, let me give an 
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| is your area of interest, that really the watershed 

3 | starts at Summit Lake which is at Prince George and 
4 you would agree with me, I suppose,that it would be 

a absurd to suggest that we have to study that entire 

6 | watershed in order to be able to assess the impact of 
7| a pipeline crossing of that river, say, at Swimming 

9 A You have picked the 


| 
j Point? 
| 





| 
1 example. I understand with the Mackenzie River, which 
| 
| 
| 
| 





go one step further and agree that if you do know those 


things you can assess the impact of a pipeline crossing 


10 extreme, sir, and yes, I would agree to that specific 
11 example. 
12 | Q ‘Would you agree with 
13| me that what you have to do is consider the intended 
14 activity, in this case a pipeline river crossing and 
15 | form a judgment as to the zone or reach of the 
16 | river that will likely be subjected to impact and I 
17 | would like to give you some examples. You look at the 
18 area affected by the ditch or trench and the deposit 
19 | Of "spoil, “and you Look "atthe area’ that ‘would be 
20 affected in the event blasting were used, and you 
21 look at the reach of the river that mightbe affected 
2-2 | by any sedimentation, and of course, you have to | 
23) know some particulars on aquatic resources within 
24 | that reach, for example: overwintering, spawning or 
25 | migration periods affecting that’ reachor the 
Al river, would you agree with me? 
| A Yes. 
<A| Q Now, sir, would you 

| 
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at a river at a particular place? 

A I would agree that the 
emphasis should be on the downstream portion from 
that crossing point. I think that there is also 
value in knowing what utilization is being made of 
the upstream portion by the resource. You need an 
estimate, I think, of what the relative numbers of 
fish are that are spawning up above in order to 
provide, I think, a good, or provide good protection 
for those fish when they pass the crossing site. I 
think that there is also the requirement that you 
have good baseline information for the entire system 
to take into consideration such factors as changes in 
alignment. The situation where gravel sources do not 
prove, say, to be sufficient and where a request may 


be made to remove the gravels from upstream portions. 


Q Well, I think, sir, that 


you are getting back to an analysis of the entire 
watershed again. Let's eee take at bitiby bit: 

If you can take as a given that the location of 
crossings is a regulated matter, that is, an alignment 
is granted, a right-of-way for a particular alignment 
is set in a grant from the Crown, and that the 

taking of borrow materials is also a regulated 
activity and that the sites will be designated and 
there will be requirements for applications for 
removal of borrow from various locations. Now, that 
takes away two of the variables, it seems to me, 


that you are concerned about, does it not. 


| 
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A Dim Boe willing to 
accept, sir, that when the actual construction of this 
project commences and follows through to completion that 
things are going to remain exactly the wav as they are 
outlined even on a permit. Situations change, require- 
ments change. I think we have to allow for that flexi- 
bility. | 

Q But surely we're talking 
about a reach of the river that's perhaps several miles 
in extent, not talking about an entire watershed. 

A Em Soriy, > don). get 
the point of your question. 

Q Well, you say that you're 
concerned about the precise crossing location being 
changed, the precise location at which borrow is being 
taken being changed. I'm suggesting to you, sir, that 


this isn't something that relates to the whole of the 





watershed. We're talking about changes that might be 
confined to say within a relatively short reach of the 
river. 

A What I'm tryang «to do 
here, I think, is to hopefully avoid the possibility of 
having to go in and redo work that could have been done 
now. 

Q Well, I appreciate that, 
Sir. What I am trying to narrow in on is just how exten- 
Sive a reach of the river must be subjected to fairly 
detailed study before an impact assessment can be 
Made, crossing that river? Now I think in your 


evidence you were concerned about the entire length of 
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certain of the rivers. What I'm trying to get you to 
agree with me is that really our concerns should be 
focused on the reach of the river that might be impacted. 
A I think I already agreed 
with that, sir, that the emphasis must be placed on 
the crossing point and that area below the crossing 
point; as far as how far upstream studies should be 
implemented, I think that is going to have to vary with 


the characteristics of the individual stream. 


Q O.K., and that's a questio 
of judgment. 

A That is an answer from 
my judgment. I answered that from my opinion. 

Q Well then this gets us 


into a point that I started on with you the other day, 
related to spawning and overwintering areas. Against 
the backgroun d of the discussion we just had, I 
wonder if you could identify specifically any fall 
spawning or overwintering areas that in your opinion 
will be directly impinged upon by pipeline construction, 
in the area of your interest in the Mackenzie Rivey 
that haven't already been identified by Dr. McCart in 
his catalogues or on notes in the alignment sheet. Is 
there anything: that 15 1m addibion. to that, in your 
review? 

A I think I answered that 
again, vee addition after lunch yesterday. 

Q Would you like to answer 

that again? I"d like you to go. back on that, if you 


could and tell me if there are any specific areas that 
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you can identify as fall spawning areas or overwinterin 
areas that would be directly impinged upon by pipeline 
construction that has not already been identified by 
the stream catalogues or notes in the alignment sheets? 


A Tfesaid, My. Marshall, in 


part I think the second part of the question, was there 


any spawning streams for these species crossed by the 
proposed route; since known sites have not been iden- 
tified by ourselves, nor as far as I am aware by “Dir: 
McCart, the answer would have to be , "I don't know." 

Q You're suggesting that 
Aquatic Environments haven't identified these sites? 
You say that no sites have been identified, Lehthat 
your evidence? 

A I say as I recall it 
right now, I cannot give a specific example of any sites 
that Mr. McCart has identified, without going back | 


through the material again. 


Q What about Hodgson Creek? 

A Tim sorry;reiiyid say 
without going back through the material I don't think 
that I could respond to that. 

Q Well, is it fair to say 
tchatcatythisi potntiwyou reallyedonitcknow? 

A fasaidethat, 

Q You'd have to go back 
through your notes and check. 

A Yes. 

Q Perhaps you'd be good enough 


to do that, sir, if you would check your notes and see 
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which sites have not been identified, by the catalogues 


or the notes in the alignment sheet. 


A That's going to take some 





time. If\I can qualify that now too, this was 
fall spawning species I was referring to. 

Q Yes. I think you're 
also concerned about overwintering sites for any species| 
and perhaps you could do that as well. Would that be 


possible, sir? 


A Overwintering sites, I 
don't quite -- this -- you're asking an entirely differ- 
ent question now. 

Q Well, we asked about 


Spawning areas first. That was one of your areas of 


| 
| 
| 
concern. | 
A Righe. | 
Q ‘ Now I'm asking you about : 
Overwintering sites, whether or not there arevover= 
wintering areas - 
A For the coregonid species? 
‘We have identified overwintering sites. 
Q Well, are there any 
Overwintering areas that in your judgment would be 
directly impinged upon by pipeline construction that 
have not been identified by stream catalogues or notes 
in the alignment sheets? 
A None that I can recall 
at this time. 
Q Well, if your memory -- if 


it comes back to you, perhaps you could let us know 
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Cross-Exam by Marshal+ 
through Mr. Anthony. 

A We have identified, of 
course, the Mackenzie Delta as being generally an 
Overwintering site that obviously would be crossed. 

Q Well, have you done it 
in any more specific detail than that? 

A There has been some 


sites identified, as I recall, under the Beaufort Sea 


| 
| 
studies that we have conducted. I think Malloch Bay | 


was one. 
Q And this material will 
be found in that study that's about to come out, will it 


A It should be, yes. 

MR. ANTHONY: Perhaps I could 
ask Mr. Marshall to clarify something so I under- 
Stand just exactly what the witness is being asked to 


do. I think if probably he can come up with a list of 





the areas that he has identified, I don't know 
whether it's fair to ask the witness to then go back 
and review all of Dr. McCart's additional work and 
see where his -- what additions he has. Perhaps Mr. 
Marshall could do that, and perhaps it would be sufficient 
for this Inquiry if Mr. Stein has merely identified all 
of those points that he identified as critical, and the 
the comparison work could be accomplished by Mr. 
Marshall or members of his staff if a comparison is 
of any significance. 

MR. MARSHALL: I think really 


the point of the question was directed at whether or 


not we've missed things in the witness' view. Have we 
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missed fall spawning areas or overwintering areas that 
would be impinged upon by pipeline activities? That's 
really what I'm interested yin»and -- 

THE COMMISSIONER: That's a | 
critical difference in a way between -- specifically | 
between the evidence of Dr. McCart and the evidence 
of the panel, excluding Mr. Millen. That's -- I think | 


it's a legitimate query, and if it's possible to answer 





it ought to be answered. One of the difficulties is 
as Mr. Stedigenbenger said, Dr. McCart says, "We know 
where fish are," and Mr. Steigenberger said, "Well 
there are some places where we don't know that fish are 
not there.” That's a problem? thats lethinkt youll] find 
throughout this Inquiry, that poses itself when you | 
on the one hand 

consider the position of Arctic Gas/and Foothills | 
and the position of government biologists on the other | 
hand. I appreciate that if you say, "We don't know | 
that they are not there," you can't really go much | 
further than that, but if you know some places where 
they are spawning, migrating, overwintering, that 
Dr. McCart hasn't listed or indicated, then those should 
be listed for us and forDrOmMeCartwhremhat'’s,, lb think, 
where we've gotten to. 

MR. MARSHALL: Thank you, sir. 

A Could I just answer, 
Mr. Marshall? Maybe I missed the exact point of that 
question. Were you asking, "Has Dr. McCart identified 
any sites that we have not identified?" 

Q No, it's the other way 


around, I guess. 
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A Have we identified any 
Site that he has not? Well, I think as I said, we have 
not been able to identify any spawning sites for these 
Species, so I think the question more or less answers 
itself. 

Q Now gentlemen -- 

THE COMMISSIONER: Excuse me, so 
I understand your position, that's why you said there 
should be a further program to collect data to examine 
areas where your knowledge is incomplete to see if they 
are spawning, migrating, or Overwintering. That's the 
CEUs Of Jit Tse. ae? 

A That"s correct, ‘sir. 

Q Mr. Steigenberg? 

WITNESS STEIGENBERG: I'd like 
to ask Mr. Marshall if he believes that Dr. McCart 
himself has identified all these critical areas, or is 
there some question about -- is thee some questinn of 
doubt in his mind that there are additional areas so 
that the onus is taken off our shoulders and put onto a 
very competent biologist's. 

THE COMMISSIONER: Well, I don't 
think we'll ask Mr. Marshall to answer that question. 

MRs. RYDER Really, Mr. 
Commissioner, it's a problem of harmonizing the material 
that this panel has on the one hand to the material that 


Dr. McCart has on the other hand in some kind of cohesive 


28 system so that argument can be made with respect to it. 


a2 


30 


| 
| 


Now, Dr. McCart's material is scattered throughout a 


series of volumes. The evidence of this panel is also not 
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in cohesive list form. It may be useful if the repre- 
sentatives of both groups of witnesses could get 
together so that the Inquiry can have available to it 
some comprehensive list as to what the areas where we 
understand are critical and the areas where there may 
be a possibility of a sensitivity, and the areas where 
we know there is no sensitivity. 

MR. MARSHALL: Mr. Ryder, that's 
the purpose of the stream catalogue. It puts together 
the data that Aquatic Environments has, and the availabl 


published data from government sources. That's what 


the attempt was directed towards. 
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at 
MR. RYDER: Then perhaps the 
panel can have a look at the stream cataloque and then 
assess whether it really fills the bill. 
4 
MR. MARSHALL: They have got 
5 that as 7 
| do the other participants. 
6 | 
| THE. COMMISSIONER: What I 
y 
suggest is, Mr. Marshall, that at noon hour, perhaps 
8 | 
| Mr. Ryder, Mr. Anthony and you and Dr. McCart and the 
pe 
panel could have a short conference and try to sort thi 
10 
outs 
BiG P ; 
MR. MARSHALL: Fine, sir.. 
ie 
THE COMMISSIONER: And perhaps 
13 
| Mr. Ryder could act as chairman of that group and -- 
14 
MR. MARSHALL: Chairman and 
ib 
| host. | 
16 | | 
MR. RYDER: That means that | 
pe 
I buy. 
L8ol< 
MR. MARSHALL: Well that's nea 
19 
and just, sir, I am prepared to go along with that. 
20 ' 
Gentlemen, I noticed 
2a eg 
several references throughout your evidence to suqges- 
2a eer 
tions that there ought to be site-specific assessment 
20 Mee . ; 
by fisheries biologists of certain things; crossing 
24 . 
locations, areas where water removal and borrow 
25351 
| operations, that sort of thing. Now, this has been 
26 | 
kind of the subject of a lot of discussion at the 
24. 
Inquiry with Mr. Scott, Commission Counsel and some 
28 
of the witnesses and I think it is fair to put it 
this way that Mr. Scott seems less enamoured of the 
30 


site-specific assessment approach than is Arctic Gas. 
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want some kind of environmental code or some type of an 


: Do you people, as fisherig4s 
a biologists, see that overall it would be better to have 
: a site-specific assessment when final design is being 
: arrived at,that if crossing locations are being preciselly 
: nailed down and gravel sources and water sources are 
"| being precisely nailed down, rather than having a 
‘ general rule or guideline,which I submit would have to 
be somewhat arbitrary. Now, do you have a preference a 
: to approach in this subject and we could start with 
\ the first volunteer. 
si MR. ANTHONY :> Mr., Miilen could 
oH answer that. 
| WITNESS MILLEN: Yes, I offere 
aii some comment on that, I believe, in my testimony and 
5 | I believe that some general rules and guidelines are 
os very useful; that is, before the final design is 
a arrived at,this quidance can be given to the applicant | 
™ and that should resolve a lot of the potential for the 
oe debate between biologists,if those guidelines can be 
a given. Subsequent to that, the Applicant can provided 
in the majority of cases that he meets that guideline 
< in the cases where he has difficulty meeting the 
= guideline can pursue the matter on a site-specific 
os basis and that would be my preference for the way in 
. which the final design can be arrived at and agreed 
26 | 
upon. 
a | WITNESS STEIGENBERGER: I 
a believe that the E.P.B., the Environmental Protection 
s Board, has, you know, has taken this approach and they 
30 










ne 
lit a 
ptedai® an) yetae 


| epic et seided St btees oe O Jstd 99e .8 tc 
pated ef mpbesh Lenl® nordw | 92 on 
tsetoexq pried sis anotspool paiaeoss 2 jort(ee boviat ve 















$x%6 ‘e920 i008 sosew. has neo ruises Davee brs nwob: 


i” 


tO - s onived nadt sersey «nwob beltsn vinweeoee pnie . A 
eae 


dtiw dxsge bluoo ow bas tostdueveirs at foso1gds OF my 


ou 
oj -evaed Bivow tindiva T ssi eed xo sina intense | 
7 





,rweetsulov text? ort 
Bbluas asSlliiM ~.4M 2YnONTHA .5M 


; sonsistei¢ 6 eved voy ob) wow . .yuaxdidte 4 aie eat 
(= -t8dt Iswans 


I aa tMSAJITM a2aanTiw 


sled ‘ 4 ,ucos 
! 
ne yori tees ym at ,svsiled © .jJedt mo tnemion smoe 
exs esniiebioe Bis aalua Letemep smoe jsd3z svetiod J 
| ak opieeb fsnt? sd eroted ,at gedy :Intesy yiev 


inpoiitqgqs eff of navip ed aso esonebiup aids,.je’ bevizze 


| eld uod [eltaesoo arle to gol s svloasz bluoda 3ece bas 





neo genilfshiuyn saodd IL ,eseipofeid asewsed e3sdab 
a oe | of") i 
ebivota so JnsoitiqgA sit ,jJedd OF. Jneupsadve .,neviv a, 


eniisbiup jad? etoom ad tad?) easeso to yoixzofem erid ab 


apn 

| iss ue 
ait Piisjosm yifucliIith' sed ef sredw eeaso Sddertt’ ~~ 

| bees) 





oliisvaqge-siie = no ted¢sm edd suai nso ertiebiup 





nil ysw edd¢ to? sonesste1q ym ed bitow defi bas) ebead 


Hheexzps Bos 26 bevitise ad 60 npliash lent? ord rlotdw 





. MOGK 
I sA5DaRaMgOlaTS azanrrw 





| Yeods Bas dososcgs eid netes end . word oy 


ui aa — 
an 20 sqyt emoe 10 eboo [stnemnozivas 20 Brie 
- 





LoU600 


ALEWEST REPORTING:»+L-TD. 
BURNABY 2, B.C. 














Millen, Steigenberger, 

Walker, Stein 

Cross-Exam by Marshall 
authority where you have set general guidelines and 
thou shalt not do certain things and in principle, I 


agree with that but it is not all encompassing in there | 


has to be site-specific in addition to certain things 





that are mandatory and I would like to emphasize the 
word, "mandatory", that if you set them up that you 


adhere to them. 


) Mr. Stein? 
WITNESS STEIN: I would like 


to say that I think pretty well in agreement with what 
Mr. Millen has already said that it would be very 
difficult for any individual or any individuals with 
the responsibility of making an impact assessment of 


that final design,if he did not have the complete 


information available. 


@) Mzy Walker, oid you have) 


a comment on that? | 


WITNESS WALKER: No, I have 





nothing to add. I think the subject has been covered 


adequately. 

Q All right. Let me work 
through an example with you, gentlemen. Our concern 
has been that if you set a rigid guideline that it may 
prove in a particular circumstance to cause more 
environmental damage than would result if there were 
a site-specific assessment. For example, if you were 
talking about the distance that a borrow source, say, 
must be from Bee Mer ps arbitrarily have a rule, you 
may do more damage by going that far away from where 


you want to get the gravel, in order to meet that 


arbitrary rule than you would if you had a site-specifi 
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Cross-Exam by Marshall 
assessment of a particular location and chose what was 
in fact what was the least disturbing area from which 
to take the gravel. Do you generally have that sort of 
concern about rigid guidelines? 

A Well, in instances like 
you have just described, I would think that vou would 
build an appeal system into the agency framework so tha 
you have a guideline but it may not meet every situatio 
and you have the opportunity therefore to take a 
specific site and have it reviewed. 


WITNESS STEIGENBERGER: I 


would just like to add that I am not, Mr. Marshall's 


question is that -- I interpret it as meaning that it was lan 
exception and not the general rule and that the -- if 
you have a general -- if what you are saying is an 


exception to the general rule;then the environmental 
code is still a good idea and the site-specific in the 
appeal system allow some flexibility to modify it for 
each svecific instance. 

Q Well then, what we are 
really talking about is not a code per se but guideline 
which should be deviated from depending on the particular 
circumstances if there is going to be less environmenta 
impact by doing so? 

WITNESS WALKER: Yes. 

Q In your evidence, Mr. 
Steigenberger, you make reference to recommendations in 
the Bryan Report and also in Appendix IV to your 
testimony, there a number of sites specific recommenda- 


tions? 
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WITNESS STEIGENBERGER: Yes. 

O Now, sir, to the extent 
that they contain reference to river engineering and 


hydrological matters, is it fair to say that they go 


Outside of your field of expertise and you have no 
professional opinion as to their necessity, applicacy 
or usefulness? 

ae I disagree with that 
Statement. The second author on the paper is a very 
qualified engineer and this was -- more than myself 
wrote this paper -- 

2 I am talking about your 
professional opinion, now, sir. I am not talking about 
whether or not we could debate those recommendations. 

I am talking about whether we can debate them with you. 
I suggest we cannot. That is outside of your field 
of expertise. 

MR. ANTHONY: The evidence 
of Mr. Steigenberger was that the site-specific 
recommendations in that report was a joint venture by 
himself and an engineer to try to marry the two 
perspectives and I think certainly he would be in a 
position to discuss the site-specific situation giving 
his biological perspective to it and so I think the 
engineering requirements or the recommendations that ar 
outlined in that appendix certainly can be discussed 
from that perspective. 

MR. MARSHALL: Well, I would 
like to have the witness's answer if I may, sir, 


to the question. 
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| A As these recommendations 
“4 relate to fish, you know, sedimentation as one example, 
3 does relate to fish. 
| Q Well, let me approach it 
"| this way. Yes, you aré concerned with sedimentation. 
" So are all the fish biologists but as to the 
; engineering solution to the sedimentation problem, that 
i is someone else's area. That is a river engineering 
i‘ problem, is it not? 
$Y A I believe that Mr. Millen 
1 | would be better qualified to answer that question and 
he has already answered it in some aspects. 
st Q Well, this has been 
a presented in your evidence though, this is an appendix 
| to your evidence and there is some specific recommenda- 
Ad tions about the extent to which the pipe ought to be 
st buried and the length over which the crossing ought to 
u be made and what specific protection measures ought to 
u be taken to control against erosion and that sort of 
a thing, on a site-specific basis. 
i A Yes. 
34 Q Now, professionally, you 
2 are not qualified to comment on the usefulness of those 
2 techniques and whether or not in the point of view of 
as river engineering those are required or they are not 
= required, that is my nee 
a A I am not qualified to 
Ba comment on that from an engineering point of view. 
a O Fine. I'll leave them 


then. 





| 
| 
a 
. 
| 
| 
| 
| 
| 
| 


anolisbremnoser seott el 
eines eno 26 ee ete: ba slhliiatecats 


«dei? ‘a ods 


+i fosoxvaIags om tal ,iLowW a Pte 


snolgnsinemibse dtiw henten ,29Y aeeeee 


eid ot as stud etatpoFoltd del edt-ite’ ers o2 


M09. 445 “voy 


ted3 ,meidoxq moivsatnamlibes od of aoituloe paiteenipas 


pritseaioasS tevin s el deciT .se ts 2'stIis snoamoea: et 
ftom tL eb) maldoexrg 
tified I & 


HDas nmoiteeup +52 tewans oF bettifsup szsttead sd Blinrow 


,229090 amoe mi sf betewens yiseris asf od 

mnsea ead exis ,Ifow Q 
xiLfhoeqqs ms 2#i @eiddt ,fpvods eomebive xawoy mt besnseaza 
20st sitinsqa emoe al szedt bas, sonebive: mwoy oF 
sd o3 tripwo sqicq sda doinw ot taedxe ods suvods enor 


ot tripve prietors aiit dotaw tevo djaons! 


edz boas betuvd 


ot tdpyp 2esvesem nolgosso1g ottiosce t6dw) bas’ sbsem od 
20 2 ve fens Bas aoteorts tentaps foxtacop oF nsxéeo sd 
eised ofl isoeqe-osiea Ss no yprntas 
,asy & 
yoy ,vy[isnolLeestoxa ,wor Oy 


eondt to  seenivioay eft no toemmom of bsititfsyp' ton ers 


20 wstv 30 gniogq eft ni tom 103° xeddefw bas esupinidioest 


tom 318 yen so bexrfupey sexs seonft prtissenitpne szsvizx 


-Iniog ym at ¢gsdd \bexiupss 


o? betizgisop ton ms 2 A 


-waiv to tniog pniresnioas oe mor?’ ad? no tnemmos 


mod? evesI [L'I .snt® ) 


























7 ee 
ave Pa 7 
a oF y ‘ie 
pl 7 
{ OL’. ~ ) 
as 4. 
Po Lab 
i; ae 
cc. 7 
yes. 
aS : 
| as 1 ¢ 
as 
7 ; 


ALLWEST REPORTING L-TD. 16064 
Millen, Steigenberger 
Walker, Stein 

Cross-~Exam by Marshall 








: A But they are recommenda- 
‘ tions and I don't feel they should be ignored. If you 

; want the specific engineering, then you should some | 
: time in the future cross-examine the engineer that 

ee wrote them. 

| QO And that was who, sir? 

| 

1 A The second author on the 
: paper, R.A. Robertson. | 
a O We might do that. 
" Mr. Steigenberger, you 
sd discussed at some length the history of domestic fishin 
1% in the North Yukon, going back some number of years. 
ra Sir, in your opinion, does that demonstrate the 

! reSiliency of these populations. They could have | 
15 | levels 
é | recovered to their present/from such extensive 
3 | fishing activity. | 
7c A I couldn't answer that 
y question because in compiling a lot of data were just 
5h | interviews of people and they do not really talk about 
54 resiliency. 
33 QO But they do talk about 
54 numbers and catch per unit efforts and that sort of 
5% thing? Mr. Walker, can you help us here? 
a8 WITNESS WALKER: The term, 
5e4 "resilience", we have a population level, normal 
fa population level, then it is depressed to some point here. 
os Now, in returning the level to its former level. That 
" is resilience. Is that what you interpret as 

: resilience? 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 

Q I think that's a fair 
statement. 

A Then you assume then that 
under the historic f ishing pattern the populations were 
qeppaseed. 

Q Well, I took that from 
the evidence, that there had been fairly significant 
fishing pressures on the fish resources of the Northern 
Yukon, and reference was made to the large -- fairly 
large population that was on the North Coast associated 
with whaling, and the much larger historic catches or 
the involvement in fishing at say Old Crow, and what 


I gathered from the evidence was that there was quite 
a heavy utilization of fish resources historically, 


elow 
that it depressed the populations the levels that 
they are presently at. Maybe I read too much into it. 


A Well, I think the 
indications are that the exploitation level or the 
magnitude of exploitation was much higher at one time 
than it is now, and we really don't know from the 
total population size whether the exploitation rate 
was 75%, 25%, or something of that magnitude. However, 
if we assume that it was a significant size, to depress 
that population and the population as we measure it 
today, it has gone back to its normal and is higher 
than in the days when exploitation was taking place. 

Well then you would 
Say resilience has taken place. 


Q Fine. Thank you, sir. 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 

and your resume. | 

Mr. Millen, I've gone through your evidence/ I was 
wondering, sir, whether you'd had any experience 
specifically related to pipeline construction. 

WITNESS MILLEN: No, I don't 
believe I could say that. 

Q You state on page 1 that, 


"My responsibilities encompassed the protection 


of fish habitat in the Northwest Territories from 
the etfects,," 
and I think you added some words, 
"Of industrial impacts ranging from highway 
building to hydroelectric development." 
Ts),tnat, Correct? 
A Yes, that's correct. 
Q I was wondering whether 


you interpreted those responsibilities as requiring 


you to examine as an engineer, the corridor concept 


advanced by government and the cumulative impacts 
there might be of this range of industrial activities 
you mentioned within such a COLEMGOr. 

A Yes, I haywe considered 
that. 

Q Have you formulated your 


consideration of these subjects into a reported paper? 


A No, I haven't put that 
together in that form. 

Q Is this likely to be done? 

A No, I found the corridor 


concept particularly difficult to grapple with, ie Lace, 


Q Welcome to the club. 
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Stein, Walker 

Steigenberger, Millen 
Cross-Exam by Marshall | 
Do you know, sir, if anyone else involved with the 


Fisheries Service is looking after this concept? 


A Not in a specific way, 


no AL idormrt renew : 
Q IT ‘see. «Sir, -you talked 
about avoidance of stream mouths and I was wondering 
whether or not an attempt had been made to estimate 
the area of sensitivity associated’ with stream mouths. 
What sort of an area are you talking about? 
A This has certainly been 
discussed. In formulating our recommendations for 
the routing of the Mackenzie Highway, there was a lot 
of discussion of this point,and the conclusion that 
we arrived at was that in locating the highway it would 
be desirable for the highway crossing to be further | 
upstream than 1,500 feet from the mouth of the stream. 
That is,ythis recommendation was specifically made for | 


routing the highway, and in most cases it was observed. 


Q Sir7non pager 3 ofeyour 
evidence you had a comment about ice roads. You say -- 
MR. ANTHONY: Sorry, Mr. 
Marshall, before you leave this subject, Mr. Walker 
indicated he wanted to comment on theistream mouth 
question you rassed, if he may be permitted. 
MR. MARSHALL: Actually I wanted 
bo leave it until after lunch because Dr. McCart's 
WITNESS WALKER: No, it is not 
a subject on a stream mouth, so may I cancel that 


got a point on it as well, but go ahead, Mr. Walker. 
request? 
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PAR YY 2, "tt. . Stein, Walker 


Steigenberger, Millen 
Cross-Exam by Marshall 


Q Back to ice roads, sir, 
On page e 3 you say: 
"Alternatively, extensive ice road building 
will be required. Here pollution control 
measures and drainage provisions comparahe 
with that required for an all-weather road 
will be required." 
Sir, are you meaning that in relation to ice roads? 
WITNESS MELLEN: No, I was 
meaning it in relation to the construction of access 
roads in general, and I had some difficulty reviewing 
your application in particular, deciding whether in 
the mid-section of the Mackenzie Valley, I was quite | 
concerned with in this topic, whether you proposed | 
in fact to grade those roads or construct ice roads. 


It wasn't clear to me from your application or my 


reading of the evidence. 

Q I see. You would agree 
that as ice roads are only in existence during the 
Winter, that erosion control measures and drainage 
provisions comparable to those for all-weather roads 
wouldn't be needed. 

A No, I wouldn't agree with 
your statement there entirely. _ I, think the ice roads 
on side slopes, as I envisage them, may indeed require 


specific precautions because they will alter the 


drainage characteristics in the spring runoff period. 
That is I believe if you have a grade constructed -- 
a highway grade constructed on a side slope that there 


will be sufficient of the ice road left in the runoff 
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i arias Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 
period to cause a problem. 

Q Unless the ice road is 
removed from natural drainage courses. 

A It would be more than 
natural drainage courses involved, I believe. That is 
it would cross the whole sbpe,and affect the slope 
drainage in general. 

Q Well, the point I'm making 
is that surely you don't have to engineer these 
measures into ice roads to the same extent that you do 
with permanent highways. 

A C ertainly not to the same 
extent in the case of ice roads. 

Q Now sir, On minor stream 
crossings, at pages 3 and 4 of your prepared evidence 
you dealt with them. Now I'm not sure if I understood 
you correctly and I want’ to go through this with you. 
Arctic Gas has indicated they plan to design specificall 
150 to 200 stream crossings in the Territories. Are 
you with me? 

A Yes, I'm with you there. 

Q Do I read your eviderce 
indicating that’ in addition to thar, they Ought to 
specifically design some 400 additi. onal minor stream 
crossings? 

A I envisaged in this 
case that the design could be a selection of standard 
designs, but that the standard design selected for 
each stream would be indicated. Thiet 126 .Cliat! for 


each of these minor streams a decision would have been 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Marshall 
made as to what precautions were to be taken at that 
site. Now, it would not mean that you had to write out 
a new specification for every site, but you may have 
some standards that you applied and selected them for 
thatwsi te, 
Q So you're suggesting 
for example that the design manual ought to indicate 
procedure A, or B, or C,. or whatever. it may be, that 
is considered appropriate by the engineers involved 
with drainage erosion control and that sort of thing. 
A Yes, 
Q That ought to be indicated 
for minor stream crossings? 
A For every minor -- | 
Q you're not talking about | 
an entirely separate profile of that crossing, and the | 
depth of burial being worked out precisely and that 
SsOrt- of vehangs 
A No, I don't believe that 
would be necessary. 
Q Mr. Stein, on page 6 
of your prepared evidence this statement was made: 
"Although sources of these materials," 
and he's speaking of granular materials, 
"have been surveyad, the applicant has stated 
Ne ag el eee Supplies will not meet 
expected needs and that alternative sources 
will be sought specifically stream gravels 


from the active flood plain . 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Marshall 

Now, you're dealing with here, 
I take it, the Mackenzie area. 

WITNESS STEIN: Yes sir, I am. 

Q I wonder if you had a 
reference on that, sir, because I'm told that that 
statement isn't accurate. 

A I understand that it, to 
the best of my knowledge, it is in the testimony on 
occasion. I also have some gravel sources that I have 
taken from the alignment sheet which appear to me 
to be the active flood plain. 

Q My information was, Sir, 
that the witness has acknowledged that there may be 
local shortages of granular materials and here we're 
dealing with along the Mackenzie. It's not generally 
necessary to seek alternative sources, particularly 
at stream, particularly stream gravels. 

If you've got some other 
reference, perhaps you could give it to me. 

A Other references along 
those lines, I cannot give you offhand, sir, but as I 
say from the alignment sheet, the borrow saurce Bons 
at Milepost 387 on Francis Creek appears to be directly 


in. the middle of the stream. 


Q Is that an alternative or 
preferred? 

A I can't recall that offhan 
SLY. 

Q Well, we can check that. 


Sir, further in your evidence you recommended that 
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1 

* guidelines of the Fisheries & Marine Service for the 

2 protection of fish resources be applied to pipeline 

4 construction also, and these guidelines recommend that 

5 gravel removal operations be limited to areas above 

6 | the designed flood high water stage. We weren't 

| sure what that term meant. 

8 | A Well, perhaps Mr Millen 

9 can comment on this further, but as I say, in my 

10 interpretation that is usually the stage, the design 

uu stage for the one in 50-year flood. | 
2 Q Mr. Millen, do you wish 
13 to comment on that? 
14 WITNESS MILLEN: Yes, in 
iS considering the Mackenzie Highway design, for most majo 
16 streams and rivers, the design flood was indeed the- 
17 | what was estimated to be the one in 50 year flood. 
18 Q Would you tell us how 
ie that would apply to gravel mining operations in alluvial 
20 sands and braided streams such as the North Slope? 
21 How would one apply that test? 
22 | A No, don’ ©. think. I'd 
23 Be satan the North Slope. I haven't studied streams 
24 on the North Slope at all. 
25 | WITNESS STEIN: These guidelin 
26 | also, Mr. Marshall, as you recall, are for theN.W.T. 
27 and not the Yukon. 

MR. MARSHALL: 

28 They are for the Northwest 
PAS 


Territories and specifically the Mackenzie, I see. 


| 
30 | Gentlemen, I think those are all my questions. 
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THE COMMISSIONER: Well, thank 
you, Mr. Marshall. We'll adjourn until two o'clock and 
then Mr. Ryder can ask his questions. 


(PROCEEDINGS ADJOURNED TO 2 PAs) 
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Cross-Exam by Ryder 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR.MARSHALL: Mr. Commissioner, 


I am filing a report entitled "Terrestial Mammal 





Studies Along Cross-Delta Pipeline Route", by Renewable 
Resources Consulting Services Ltd., dated December 1975. 
I would like to enter that as the next exhibit. I 

am having copies run off and they should be available 


by the coffee break for the participants. 


CROSS-EXAMINATION BY MR. RYDER: 

Q For the past two days 
we have been discussing the problems which you foresee 
as a result of the information gaps in the information 
at hand either with respect to the data gathered by | 
the government or with respect to the data gathered 
by the applicants, and I just want to deal with the | 
implications for this Inquiry arising from these gaps 
in information, and tell me if I understand the 
implications correctly. It seems to me that they 
are twofold. The first is that we are not able to 
determine now if the pipeline can be built and at 
the same time the fish resource is protected adequately; 
and the second implication is that assuming that a 
pipeline can be built with a reasonable standard of 
protection for the fish, we still don't know when and 
where fish concerns will be precisely affected by 
the pipeline construction, so we aren't able to 
say when and where special protection measures ought 
to be implemented,and do I have the implications of the 


difficulty confronting us resulting from the information 
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gaps that we must live with at the moment? Can I ask 


you, Mr. Stein? 


WITNESS STEIN: I am sorry, 





sir, I think I missed the final question in that -- 


Q Well, I am trying to 


Say that there are two implications -- 


A That much I got. What 
was the final -- 

Q And the second implica- 
Licn-— do you have that? 

A Yes. 

Q -- which is we are not 


able to determine where and when protection measures 
are required. Now, I am simply asking you, do I under- 
stand correctly the implications for this Inquiry 
resulting from the lack of information? 


A Yes, I think you do -- 


the concensus of the panel as a whole? Mr. Walker? 
Mr. Steigenberger? 

WITNESS STEIGENBERGER: In 
the general. 

Q Mr. Millen? 

WITNESS MILLEN: Yes, I think 
you have stated them fairly. 

Q All right. Now, dealing 
with the information that we need to have to ensure 
adequate protection of the fisheries resource, it 
appears to me that the information falls iene three 


| 
| 
Q And. take 1d: that is 
categories that we have been discussing. The first is 
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| 
base line information and the second is the experimental! 
studies which are required to determine the tolerance 
levels of the species to environmental damage, and 
then the third is a second set of environmental studies 
and experiments required to develop the mitigation and 
engineering techniques, the engineering techniques 
required for mitigation methods. 

Now, can I deal with some 
unanswered questions with respect to the baseline 
environmental information, and the first area is 
with respect to winter biology that I think one member 
of the panel, mentioned. 

Now, if we can assume at the 
Moment that. the task of filling. this. information 
gap is cast upon the pipeline companies, could you 
give them some direction as to the kinds of information 
and the kinds of data you require? How you would | 
propose collecting that data? Mr. Stein? | 

WITNESS STEIN: Well, this 
seems like an awful lot of rehashing. 

Q Well, you mentioned 
the data, rather you mentioned the subject matter 
which you felt was deficient, but you didn't give 
any positive, as I understood your evidence, directions 
to the body or the corporation required to fill this 
information gap as to what data should they look for, 
how should it be collected, and what methods would be 
Satisfactory to you. For example, should they take 
representative streams and study them and extrapolate 


the information from these representative streams to the 
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balance of streams to be crossed by the pipeline? | 
A In some circumstances 
I think that it is both. Concerning overwintering 
areas, I would like to see to satisfy myself, winter 
studies conducted on, essentially, every tributary that 
is being crossed, and that is asking for a lot, I am 
aware of that. I would say that the emphasis again 
would be placed on pretty well the full downstream 
area below the trenching Scam J 
Concerning things like 
methanol, you certainly don't have to look at 
every single tributary, but I am, or have an awful 
void here as far as knowledge and understanding of 
how methanol is likely to react under winter conditions 


in the Arctic. Now, they say that that is one that 


could be site specific. 


I think the other part of you 
question was techniques. This is one that is going to 
have to have an awful lot of thought and perhaps an 
awful lot of experimentation. If it was that easy a 
question to answer, I think we‘’certainly would have 
done an awful lot more than has been accomplished to 


date. 
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Q Was being recommended 
by you? 

A I have recommended that 
there is this gap and that somehow it should be filled, 
yes. 

Q And what Im seeking from 


this panel is some direction as to how the pipeline 


companies, if it was cast upon them, should go about 


filling these gaps. Have you anything to add,Mr.Stein? 


A It would seem to me that 
perhaps even a boring program downstream of these 
crossings, you may recall I made reference to my concern 
about overwintering areas which are not readily visible. 
We have the sites with aufeis and the open water areas. 
I am, concerned that there may be an awful lot more 
there that is not readily available, and to me a reason- 
able solution then would be that rather than concentrat- 
ing on your boring program, at the specific crossing 
Site that it be extended downstream. Now this would 
st: least to my way of thinking answer my question about 
whether there are any additional sites that we haven't 
been able to see, or to determine. You are still left 
with the problem of then determining, assuming that 
open water, say a deep pool situation, is encountered, 
you still have the problem of answering the question 
about whether there are any fish in there. That, I say, 
the winter sampling techniques are,effective ones at 
least, are very difficult to lay out and I think it 
would depend on a site specific situation partly, or 


perhaps even mostly, dependent on the depth of water 
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that you locate. 

Q Mr. Walker, do you have 
anything to add to that question? 

WITNESS WALKER: In reference 
to kinds of data, I'm not clear in my own mind whether 
we have the adequate information on gravel resources 
and water quantities, although I know that these ad 
factors hae been looked at to some degree. Mr. Stein 
has mentioned overwintering and further classification 
of critical areas in and close to pipeline crossing 


sites, and I would add nothing further at this time. 


Q And I ask you now, Mr. 


' Steigenberger. 


WITNESS STEIGENBERGER: Well, 
within the northern Yukon Territory we've stated 
previously that winter again is considered a critical 
time of the year and I don't know, I'm drawn into this 
thing sedimentation continually, and its effect on 
overwintering areas. I anticipated this question a 
tittie. bit:so I wrote a little bit about it. I'd just 
like to read it aaron relate the sedimentation 
basically to overwintering. 

Q If you'd like, I can come 
to sedimentation later. 

THE COMMISSIONER: I think that 
Mr. Steigenberger shouid read what he's written now. 
Let's do that. Carry on, sir, please. 

A OK. I state that I 
acknowledge that sedimentation and its effects have 


been delineated at many lengths throughout this Inquiry. 
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L “ve Heard Gitestated thhatwit ekoedtificult, Cebenot 


impossible, to develop standards for construction. Other 


arguments are that it will be below those naturally 
occurring, and then below those naturally occurring 
and that's specifically for times of breakup. 

There are also other instances 
that the levels during breakup are the highest that are 


recorded. I point out that one should not overlook the 


fact that during the winter, that the levels are usually 


the lowest and in most instances no suspended sediments 


are evident in a lot of these groundwater sources and 
water courses. Thus it appears that if you introduce 
it during winter construction, it could have an unknown 


effect. 


HasShouldeltkeptowpointsoutsthat 


on the North Slope of the Yukon, winter is a critical 
time of the year. Fish are limited in some cases to 
isolated sources of water, these being again groundwater 
sources. The fish,)through evolution,have survived 
and are adapted to this type of winter environment. 

In the case of fall spawners, the overwintering life 
stages of hatching eggs are at the mercy of both the 
levels and the duration of silt introduction. it has 
been stated that juveiles and adult fish can avoid 
sediment by displacing themselves at least through 
spacial . distribution. However, I should point out that 


the extent of these groundwater sources are not large. 


Examples being that the Malcolm River when I saw it was 


about 300 feet long and 10 feet wide. Fish @reek at the 
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mouth was under an aufeis area. It was about two to 
three feet deep of unknown extent. Craig Creek was 
LOQ; feet by, 10 feet. 
| It is my opinion that these 
areas are relatively slow, and in some cases have been 
shown to contain substantial numbers of fish and that 
sedimentation in a winter environment warrants detailed 
and further study. 
on the other side of the coin, 
is increased sedimentation during the summertime. I'd 
just like to make a general comment on this. It 
is during this time that fish species must prepare 
themselves for the winter phase of the. life cycle. 
Increased sediment has been shown to cause the movement 
of ArTitT ee oOr organisms essential for an energy base which 
is basically stored to enable the fish to go through 
the critical winter period. | 
| So if one accepts this assump- 
tion as being correct, I'd like to see again more 
mitigative measures, studies directed specifically 
towards sediment. 
Q Mr. Steigenberger, before 


you leave the topic of sedimentation, can I put to you 


testimony, when he expressed his concern was not so 
much with respect to short-term sedimentation but long- 
term sedimentation. Would you comment on that? 

; A In this preparation here 


I said that both the levels and the duration of 


the observation that Dr. McCart made during his 
silt introduction were important. 
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i 

é Q Yes, but how long is 

3 too long, is what I'm really asking? 

4 A Well, I have before me 
3 a publication which I'll generally reference and 


verbilize on the suspended sediment loading, which is 
milligram, litres,days, and we looked at the percent 
survival of eggs in gravel, depending on the milligram 
litre load, and in this specific instance with rainbow 
trout from this report it shows that /2_000 milligram 
litre days which could be 2,000 milligram litres in 
one day, or you could assume that it is 200 milligrams 
per day for ten days, the survival of eggs to emergent 
is in the order of magnitude of 5%. O.K., and this is 
done essentially in a hatchery incubation box setup, 

_whereythe fish were not subjected to sediment, the 
survival would be in the order of magnitude of 85 to 90% 
survival. 

On the same page of this text 
here there is another figure that has the percent of 
sediment in the gravel by weight plotted against the 
percent survival to emergent: , and where we get between 
6 and 7% sediment in gravel, the survival of fish to 
emergent is in the order of magnitude of 5 to 10%. 
Where there is only 1% sediment in gravel, the survival 
on the line is 65%. 

MR. MARSHALL: What is this 
report that is being quoted from, sir? 

A Just verbal, the tattle of 


the report is: 
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. "Impacts of forest harvesting on streams in 

. the Slim Creek Watershed in the Central Interior 

+ of British Columbia." 

+H It was presented at a Forest, Soils & Stream Ecology 

2 Program in May, 1975. It was published under the 

a British Columbia Fish & Wildlife Branch. 

‘ I'm not too sure that these 

z are typical, and they could be extremes, but I go 

: back to the point that the duration and the levels of 
wm silt introduction are important for maintaining ade- 
i qute survivals that will maintain fish populations. 
Te MR. RYDER: Q Sir, can I ask 
you what your comments are on siltation that may occu 
- on an annual basis, or may occur once every three years 
= as a result of further construction in an area for 
ae maintenance purposes, or for looping or perhaps for the 
wh completion of other development in the area? Long-term 
x Siltation in that sense. 
es A Well, if you accept that 
a this figure is correct, the more milligram litres of 
oy days of silt introduaotion through time, the lower the 
oi survival rate is going to be. 
oa Q Mr. Stein, do you have 
or any observations on that question? 
fig WITNESS STEIN: Concerning Mr. 
a McCart's testimony? 

fi Q Concerning the question o 
ra siltation that occurs perhaps annually or every two or 
29 





three years for a period of years as a result of loopin 


30 | 
=a or aS a result of repairs to the pipeline. 
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A You're talking additive 
effects of siltation now, really. 

Q Yes, but not in the 
terms that Mr. Steigenberger was first mentioning 
it. I am talking about additive effects over a period 
of years. 

A Well, that is really 
what I am referring to and to my knowledge there has 
been no work done to assess the effect of what you 
mrghe’ Gavl “chronic siltation: 

QO Now, Mr. Steigenberger, 
at page 21 of your testimony, in paragraph four, 
sub-paragraph two -- or sub-paragraph one, rather, 
vou “State's 

"If gravel removal from below the 

perimeter of the stream occurs, the 

following should apply." 
And paragraph, sub-paragraph one states: 

"The levels and duration of silt intro- 

duction are within the standards of the 

monitoring agency. " 
Now, are the readings you gave us from the report you 
referred to, the kinds of standards you had in mind 
when you wrote that recommendation? 


WITNESS STEIGENBERGER: This 


recommendation was written previous to the publication 


-- of the release of this documentation, but it was 
written anticipating that standards would be required 
to maintain the productivity of the system and the 


Survival of fish. 
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Q And I take it what 
you are saying is that more work needs to be done 
before the standards, the appropriate standards can 
be determined? 

A Yes. 


Q Are yu familiar with -- 


| 
| 
| 
and is that your observation, Mr. Stein? Do you 
have an observation on that? 

. WITNESS “STEIN: “If I can make 
one general observation here. In my view I don't think 
that it is going to be possible to establish standards 
for the levels of sediment that, let's say, could 
be or should be allowed within a stream system, not 
unless you want to approach it again on an individual 


stream system basis. I made reference before to the 





variables that are encountered, including the abundance, 
locations and types of habitats; the species involved | 
and their relative sensitivity; the characteristics 

of the stream bottom, the stream banks; the flow 
characteristics, and what you are really looking at 
isthe ability, I think, of the: stream to remove 

that sediment load, preferrably immediately, so I 

offer just my own opinion there that to come out and 
attempt to establish a standard level that you 

can, say, apply uniformly, be it in the -- well, I will 
restrict myself, hae you can apply uniformly to the 
Mackenzie Valley, I don't think in my own opinion that 
it can be done and if it is done I don't think that it 
is a wise decision. 


Q And are you referring to 
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numerical standards? 

A Yes, I am. 

Q Are there any other 
kinds of standards that would consist in controlling 
sedimentation? 

A todon't think. 7 .coudtd 
give you other standards, sir, other than I say it 
should perhaps be a factor, if indeed you want to 
even discuss standards, it should be a factor of the 
ability of the stream to remove that silt load as 
quickly as possible. I think that we are all aware 
that we are in a very complex situation here and 
I think the best approach is probably to just make 
evey effort to allow the absolute minimum level of 
silt to enter that system. 

Q And in the absence of 
that utopia then, we are faced with sedimentation 
protection methods and precautions at almost every 
stream where you see fish using it? 

A Ideally it would be 
done on an individual stream basis. I recognize the 

fact, sir, that having a standard would make life 
considerably easier, not only for the engineer, but 
for the enforcement officer. What I have attempted 
to do here, I think,in most instances, is to provide 
the operating guidelines that in my opinion,will, 
ag say, limit the ¢611¢ levels, or should limit 
the silt levels in these streams. 

Q NOw, a De area 


that was mentioned by the panel, or identified as an 











tl sta PO 


zedto yas exedt x4 + -Q: iW. aan 


= 





- ' Si Pew 
paiifozjaos ak gatenoo Siuow salt abusbassa to-abniat. 
Snoisstnomibea 








blued I Aatds:2*nob I A 


+t ysa I asdd soto jiie ,ebrabasse xedt¢o voy evip 








7 - 
OJ tnsw voy beehni ii ,zot9s2 5B ed°*saqsdusq bisoda ia | ae 
rt Ss 
adit to xotost & ed Bleode +f ,ehusbmate aauoeib teva ye 
a6 Beol tlie t5dd evomex ot msexta edt Yo ysilids | OL im 
| y 
o1sws ffs eis ow tada Anid? I .eldtapog es yixtoiup © pit 
e _ s . r : * } Le a a 
O06 S190 moLjsutie xsiqnos yraev 6 a2 ets sw ges A -— 
> -s 
9jnm taut o3 yidsdorq 2f dosowggs saed sddt Anis»? 2 eke. Wor 
10. fovel muminim sjuloads sit wolls oF a2022e yove | Ney 
= yor 
mieye 260+ tegne of Site ef wie 
4 a sea 
to ecnmeeds off mi has QO. ) of id 
_ i ’ ‘ . - TL 7s i 
ROLIsIGSMI ASS Ctiw bess 215 aw ,~aesdd sigote Yeds | = 
| et! Ay ee! 
Yrisvo Jeomis 3s enoi Jueo9e 320 Sts eborictan NOLS IBIGCIg | a Se > 
fa 
Te at) tl a 2,' 5S 
i3L poteu det? sea voy ezedwomserse = 
: ‘ > 
. { - ; A = 
6d bluow gi yilsebl A il } us" a 
, eee 
ed7 ssinposs1 I. ,.2elssd mssrtea fsubivibat mas no snob meetin 
ul 
; ¢ ; ‘ 1 &c : 
eiif oAsm Bivow bisbasz= s pnitved sand (tla ,¢o82. pss a 
| bes 
tud. ,Assaipas sit z0% yiao ton .xetese yidsexzspienoos i Sa 
Py es 
‘Sestgqmetts eve I tedW .290t220 snemenr0%tas eds z0t eke 7 
ov i” 
' ew) 7 
ebivoig of ei -,ase0nstent teon niisanids I ,eted of of (cs ioe 
/ : —— 
.ifiw apinigo: yar ot seis aeniflebiug paisgsisgo sflt » poe . : 


timil Biuonda yo ,afevel ofits sit sims Ysa Df ee 


-Qmpexje sasdt nt afevel tiie) ed¢ 


2 


69815 Hnoose 6 .won 9 


“6 @6 hellijnebt a0 ,bensq edt yd boncijaem eaw 














ee 16087 | 


Stein, Walker | 
Steigenberger, Millen 
Cross-Exam by Ryder 


area in which information was lacking, xs the relation- | 
ship between fish biology on the one hand, and the 

management of domestic and sport and commercial | 
fisheries on the other hand, and there has been evidence; 
given in this Inquiry that we can expect an increase 
in the use of the area made by people as a result of 


this development and other developments which may 


follow, and as a result of that, can I ask you, Mr. 





Walker, if you anticipate, in your region of the Yukon, 
an increase in all these fisheries, domestic sport and 
commercial, as a result of the increased access 

to the area that is anticipated? 


WITNESS WALKER: Well, 


| 
certainly the opportunity for increased utilization | 
will exist with the improvement of access. Do I | 
anticipate problems arising from this? | 

Q Yes. | 
| 


A It depends upon how 


I will have measurements of population magnitudes and 
size compositions and selectivity information by 

year on those stocks, also timing, so that I am 

aware of what kinds of fish, what stage of life, 

what sex of fish can be taken by various fishing 
techniques, and I can make these, I can submit this 
kind of information into a recommendation as to 

how -- to the chief of the division, or his representa- 
tive -- as to my concerns on how you may regulate to 
take care of this increased exploitation. But I am in 


it is handled internally. As a biologist, of course, 
advisory capacity. All biologists are in this 
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connection. 


Q Yes. Are there existing 


conflicts now between the three kinds of fisheries in 
the Yukon? 


A Yes, there is. 


Q And how are they resolved|? 


How do you go about resolving these conflicts? 
A Well, the conflict 
exists between commercial and sport fishing interests 


and this is in the south Yukon. We do not have 


that kind of problem in the North Yukon to my knowledge. 


Do you still want me to answer although it may be in 
the South Yukon? 

Q Do you see these 
problems being aggravated by increased development? 

A Certainly. 

Q And do you have ideas 
as to how you are going to confront these problems? 


A Yes, I do have ideas. 


We want to look at the biology of the particular 


species or stocks in question and we want: to see how | 


the desirable species for either fishery can be 
isolated from the other types of fisheries and this 
can be done either in type of fishing, -- in method 
of capture, excuse me, and in method of capture, 
time of year, place, and so on. So there are several 


kinds of data one can look at to attempt to resolve 


these conflits, short of closing out one group conflicts 


entirely. 
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1 Q DO you see any threat 

2 | to the domestic fishery as a result of the increased 

a) use of fisheries in general, the increased harvest that 
4 you anticipate? 

5 A there should not be, with 
6 | proper legislation. 

7| Q What do you mean by that? 
3 Would you set priorities between the fisheries? 

9 A I would make recommendations 
10 and -- for certain actions to be taken, and if these 
ee were taken then I would expect the present resources to 


Le be protected, to be utilized and protected. 





ie Q Well, in establishing 

14 these priorities which you would recommend, where does 

15 the domestic fishery sit in your system of priorities? 

16 A Where does itfsit? Well, | 
the 

Ly it is equally important asf commercial fishery, I would 

18 Say. my tf isnerkes ==, de a DloloOgist, “looking at 

19 Management of the stocks to which we have a responsibility 

20 in terms of technical input, then I look at each fishery 

oy or type of fishery in isolation. I do not make a prefer- 

Ze ential choice. That is done by those in higher authority, 

23 im tnere’ is ‘a’ priority set. 

24 | Q Now, Mr. Stein, can you 

| give us some help with respect to the position in the 


26 | Northwest Territories? Do you foresee conflicts between 
a the three types of fisheries in the valley? 


28 WITNESS STEIN: I can see that 





a potential lies there, yes. 





Q And in resolving the conflilct 
————$_——| 
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: which may be aggravated as you say by increased develop 

i ment, do you have any recommendations? 

: A Are we talking here now 

: about the inter-relationships, or sorry, the sport- 

| domestic-commercial fisheries and not specifically the 

1 sport fishing, say, that would be associated with the 

3 pipeline? 

a Q Well, I believe we are. 

9 | I'm saying that as a result of the pipeline, and perhaps 
+0 as a result of ancillary activities that there will be 
+e an increase in sport fishing, that there will be more 
ae people in the area which may increase the commercial 
se fishing, and I'm concerned as to what effects thias: 
ee increased use of the other two fisheries will have on 
te the existing domestic fisheries inthe area. 

7 A Well, as I say, in my 

a! Opinion there is the potential that there will be 

x8 conflict, obviously, between the three types of fisherie 
a that I think we're talking about here. If and when that 
ae time comes I think that probably it will require -- 

ae I'm talking now fairly long-term, but it will require 

< Changes in legislation, yes. There are other people, 
i though, who as I think I made reference to this before, 
a3 that when we start reaching this stage it's going to 

wt require some additional information to be placed in the 
eo hands of our management peopleywho have the responsibility 
“s for managing these stocks, and for changing the regula- 
os tions. So now what I am talking about is that the 

pe | -- as you recall, I mentioned trying to discern between 
30 | 


| the individual populations that we are now dealing with 
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as one mass, and making proposals for the management 
of specific fisheries. | 
Q Now the third area base line 
environmental information contains an information | 
gap, at least I believe it does. The location of the 
sensitive areas which could be impinged upon by pipeline 
activity, and you'll agree with me that it is possible, 
for example, you Dr. Stein, have provided us on page 13 
with a list of sensitive stream systems at the top of th 
page and I think from your evidence this morning you 
agree that it's possible that a stream may be itself 
sensitive in the sense that it provides habitat for 
important populations of fish; but that the sensitive 


area may not be impinged upon by the particular pipeline 


activity in the time when the activities take place. 
Have I summarized your position correctly? 


A I thank .f:f£ollow yous Go¢s, 





ahead. 

Q Now, starting from there 
it appears to me that of the perhaps 3,000 water bodies 
affected by the route from Prudhoe Bay to the 60th 
Parallel, that they can fall into three categories inso- 
far as the information we know about them is concerned, 
and the first category is where we have identified 
the sensitive areas that will be impinged upon by the 


pipeline activity, at the time activity is to occur. 


The second category is where the sensitive area hasn't 
been identified but it hasn't been ruled out either, : 
it's a possibility that a sensitive area may be impinged| 


upon by the pipeline; and then there is a third categor 
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of water bodies wher!we have every reason to believe 
positively that there is no important sensitive fish 
concern that could be affected by the pipeline activity, 
and can I ask you toltake it you're all familiar with 
Dr. McCart's stream catalogue. Do yau know the document 
I'm referring to? Do you, Mr. Steigenberger, know 

that document? 

WITNESS STEIGENBERGER: Yes. 

Q And do any other members 
of the panel have any familiarity with the document? 

WITNESS STEIN: I am aware of th 
document, sir. 

Q And can I just ask you 
if we can use the catalogue as a means of categorizing 
the various water bodies that are confronted by the 
pipeline into the three categories that I've mentioned. 
Is that catalogue sufficient for the purpose? 

A I take it you" re going to 
insist that we categorize them into those three groups. 

Q Well, if you can think of 
a better categorization. 

A No sir, I basically agree 
in’ general principle at least, with your three crv*egories 
but I'm afraid that when you get down to your third 
category you may be overlooking something here, 2 
We have found that you can take the most minor tributar 
in the Mackenzie system and I think you can rule out 
the possibility of spawning and I'm talking generally 


again, you can probably rule out the possibility of 
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Overwintering but it seems inevitably that you end up 
with having one giant rearing area. So I would, you 
know, I'm not -- I wouldn't want those three categories 
to be used, is what I'm getting at, as sort of an 
indication that in the third category you've got no 
DrOpiens, just carry “on. 

Q Well, it .vou found san 
important rearing area, I assume it could be affected 
by the pipeline activity. 

A Again I'm speaking in 
general terms ‘and throughout our, reports .I ‘think we 
have identified what we would consider to be most import 
ant rearing areas, and I'm just pointing out that you 
can. € say that these small tributaries are void of 
fish. O.K., am I silting the waters here? 

Q Well then you're saying 


that there's no category 3? 
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1| It is either a possible 

"| important area or a certain important area. I am 

3 | sorry, I just don't understand you. 

4 A Well, you are 

3] going to end up with a multitude of streams that 

6 | fit into that third category within the Mackenzie 

fi Valley, and as a whole they are important. 

8 THE COMMISSIONER: Oh, 

9 excuse me. I don't have the stream catelogue before 
10 me. Does it have a category for spawning, a category 
| for migrating, a category for overwintering, but 
12 | not one for rearing ? 
13 | A No, sir, the way I 
4 recall it, the catalogue has essentially provided 
1D a description of each system including habitat types, | 
id fish encountered, water quality and so on. I don't | 
17 | believe that it has categorized it, maybe Mr. | 
18 Marshall has it -- 
19 | MR. RYDER: The catalogue 
29 does not categorize the streams as I have suggested 
21 ought to be done, but what it does do, as I understand 
22 it, it identifies what we know about the use made of 
23 that partiuclar stream by fish, whether it be spawning, 
24 | rearing, overwintering or what have you. Is that 
25 | how you understand the catalogue, sir? 
26 | A I am sorry, what was 
27, the jast part of that? 
i Q The catalogue, as 

| 
a0 I read it, does not divide the streams crossed by 
30 | 


the crossings into the various categories that we have 
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described, but it does -- 

THE COMMISSIONER: -- in 
terms of the use that the fish make of the body of 
water. It doesn't eer sdenicg that, that is the point? 

MR. RYDER: Yes, it does. 

THE COMMISSIONER: It does -- 

MR. RYDER: -- describe 
the use made of the streams by fish. 

THE COMMISSIONER: Well, what 
are we trying to find out from Dr. Stein, then? 

MR. RYDER: Well, I am trying 
to find out from Dr. Stein if we can start with this 
catalogue -- 

A SitGg iat L Cce6uia, just. =— 
I did say that generally I would agree with your 
three categories. I only wanted to point out that 
it would probably be fairly safe to say that any stream 
that is flowing into the Mackenzie Valley is going to 
have fish in it and I just didn't want these very 
minor tributaries to be just completely overlooked. I 
think you should proceed with your point here. 

THE COMMISSIONER: All ys ed 
That is the point. We have got it, at least I have 
it, so everyone else must have had it long ago -- 

MR. RYDER: Well, that 
leads me to another question I didn't intend to 
ask, and that is assuming that you find a small 
tributary with fish in it, now, does that necessarily 
mean that protection is required? I mean, where do 


we draw the line? Do we draw the line at the merest 
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presence of fish, or do we draw the line at some other 
place? 

A I have drawn the line, 
as I say, a good portion of it has the relative 
abundance, because as I said, you are not likely to 
find many flowing streams in the Mackenzie without 
fish in them during -- I am talking of summer now, 

I should have qualified that a little bit more 
here earlier. 

Q And can you help us 
by being more precise as to the level of abundance 
that you would consider important? 

A I would have to define 
abundance, sir, relative to the other stream systems 
within that area. 

Q So what you are saying 
is that this process of categorization would be very 
difficult and it may vary from biologist to biologist? 

A I expect it would 
from biologist to biologist, yes. 

Q Where do we come upon, 
where at the stage of final design -- the applicant 
propose$to cross a stream where we do not have a 
great deal of local knowledge, and where you have 
a stream, in other words, which falls into the 
second category, where important fish habitat is 
expected, but not proven, then what is the approach 
that you, as a biologist, would have the pipeline 
company take? 


A I take it you are 
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talking here now about the actual time of crossing | 
that stream? 

Q Yes. 

A Then I would fall back 
to the recommendation I had made in my testimony that 

if there is flowing water or sub-gravel water, they 

use a trenching technique that will incorporate the 
most effective sedimentation control devices or 
sytems, whatever, that can be built. anto the trenchin 
design or scheme. 

Q So you would begin 


with the assumption, the unproven assumption that 


the stream does contain important fish habitat? 


A I would, yes. 
QO And that would-- I shoul 
add the “qualification to that == ithat the stream not 


only contains important fish habitat, but that the 
area in which the habitat is,would be impinged upon 
by the pipeline? 

A Yes. 

MR. ANTHONY: I believe Mr. 
Steigenberger wanted to make a comment on this issue, 
too, if he may. 

WITNESS STEIGENBERGER: I 
would just like to go back a little bit. At the 
onset of the question, and I believe you asked whether 
you could use a catalogue at specific crossings, 
one thing I would like to say about the catalogue is 
it is a compilation of all published data that is 


available to date, and in that sense it is a good 
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report. It falls short relative to pipeline south o 





in that if you have a given Overwintering area in 
the system, the report gives no recommendations of 
what you are supposed to do when you get there with 
the pipe. 

Q And the recommendations, 


I take it, would depend on the importance that the 





biologist placed on the stream identified in the 
catalogue? 

A Yes. 

Q Which comes down to a 
process of categorization of some kind? 

A I believe, that. vwou.have 
to establish a priority of how important it is to 
fish and then give the protective measures, or make 


recommendations when you put the pipe in the ground, 





of how you are going to protect the fisheries 


resource. 

QO Now, we were discussing 
before lunch the problem of organizing, assimilating 
in one organized form, all of the information gathered 
by the government on the one hand from the various 
sources that government has provided information 
and by Dr. McCart and Mr. Hayden of Foothills 
on the other, and I take it it is the consensus of the 
panel that this process of organizing really can't 
be done at this stage of our deliberations and that 
it should be handed over to the authority that is 
entrusted with the responsibility of enforcing the 


terms and conditions that are attached to the grant of 
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the right-of-way. Can I ask you for a reply on that, 
Mr. Steigenberger? 
A. I would agree to that. 
Q Dosany member of the panel 


have an exception to that or anything to add to Mr. 


Steigenberger's answer? All right. 


Now, dealing with the problem 


of reviewing the applicant's final design at the time 
when it proposes to cross a river, if you, Mr. Stein , 


had the job of reviewing the applicant's final 





design, can you provide us with the kinds of information 


which you would require the applicant to produce? 
Now, I have divided the activities of the applicant 
into a number of activities and if you are unable 

to comment or would prefer to wait and comment later 
in writing, perhaps, let me know, but the activities 
that I would like to comment on are first of all 
large river crossings in the summertime, for example, 
the Mackenzie and the Great Bear Rivers; secondly, 
for large river crossings in the winter time; and then 
thirdly, for those 400 odd stream crossings that the 
applicant has told us will not be accompanied by a 
site specific crossing design. Now, are you able to 
provide us with some guidelines now as to what in- 
formation you would require the applicant to produce, 
or would you like to wait and provide it later after 


you have had an opportunity to think about it? 
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WITNESS STEIN: Teli take 4 
Start at it and see if I can add to it later. 

Q Al oCLont . 

A Well; a thank theres a 
certain amount of what you may call baseline information 
that would be required for all of these. I would want 
to have a detailed list of the species MeLLIeing the 
stream, their relative abundance, a detailed habitat 
analysis again both at and below the crossing, the timin 
of -- this would probably relate more to the summer 
crossing. 

Q We're dealing now I 
take it with summer crossings. 

A Well, again I!would like 
to have some sort of an assessment of what the 
expected sedimentation impact is going to be. I think 


those three probably will be common to all crossing 





techniques or types. For the summer crossings I 
would want to see or to have an idea of the migration 
routes, the migration times for species that will be 
passing the crossing, if it,ysay»is going to be a dredged 
crossing I would like to have some idea of what or how, 
rather, these fish runs are going to react to the 
Operation of the dredge; the deposition of Si, both 
from the trenching itself and from the spoil pile below. 
I would like to have some idea of the effects that a 
berm would be, tf q oerm is going to be used and I 
would include here both hydrological effects and whether 
indeed these hydrological effects are going to effect 


the migrations of fish. 
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1 Q You're talking there abou 
el water velocities. 

" A Yes, yes. For large 

4 winter crossings I would assume again now that these 

3 have water flow in them. I would like to know what 

| the flow rates are. I would like to know what the flow 
7| patterns are within the river. Again I think I did make 
a reference to sediments and what the expected area in- 

2 volved is going to be. There would be a certain se 
10 | of water chemistry information, I think, of specially 
il dissolved oxygen. I would like -- well, I have made 
12] reference to toxic analysis. 
13 | The third one I think I can : 
14] just say that the minor stream crossings again, ideally 
15 I would like to have that habitat analysis complete | 
16 | even for those -- 

17 | Q What do you mean by | 
18 “habitat analysis"? What is involved in that? 
19 A I am talking here now 
20 about, well for winter crossings specifically, over- 
21 wintering and spawning areas, and these would be 
22 spawning areas of these fall spawning species. 

23 Q Would there be any different 
24] material for summer crossings? Does "habitat analysis" 
25 | mean different things in summertime? Are you talking 

26 | about the life cycles, the use made of the stream when 
27 you're talking -- 

28 | A Yes, that's exactly what 
ao 


I'm talking about. In summertime you're going to have 





| 

| 

| ; ' ; 
Pa | Other uses as well. You're going to have eating habits, 

| 

| 
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you're going to have different species that are apawning 
in that area as well so you may indeed end up with | 
different spawning areas. | 


Q DO you have anything to 


add on the smaller streams that you're dealing with? 


A Not’ other®than-l/isay*that 
I wald like to have an idea of what the crossing tech- | 
nique that is proposed, dependent on of course whether | 
flowing water is encountered. 
QO Thank you. Can I ask: you | 
the same question, Mr. Walker? | 
WITNESS WALKER: Mr. Stein has | 
covered every point that I had listed here. | 
Q Thank you. Mr. Steigenber- 
gex, do you havéManythingrtotadd touMrevStein's®.1ist? | 
WITNESS STEIGENBERGER: Terms 
of reference for construction’ within the Northern Yukon 
Territory in my understanding is limited to winter 
construction, and I think most of these topics are 
are | 
the types of things that we would Like,covered in my | 
testimony, the last paragraph on page 25, through to | 
| 
page 28. The only thing that I might add is that it: may | 
be advantageous to continue studies to understand more | 
fully the biology of the fish so that we can get some | 
idea of how we can predict what the reaction is going 
| 
to be in certain environmental impacts. I think that's | 
all I have to Say. | 
Q Can I ask the panel some | 
questions with respect to gravel removal? As I understang 
| 
| 
| 
| 


the report by you, Mr. Sein, and Mr. Dryden, that deals 
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with the guidelines for the protection of the fish 





resources of the Northwest Territories during highway 
construction and operation, at page 27 you have a 
recommendation for gravel removal, and then Mr. Steigen- 
berger at page 20 to 21 of your evidence you have 
recommendations for the removal of gravel and I take 

it that your recommendations are confined to the North 


Coast, and the Yukon. Am I right? 


A I think it's a general 
principle though. 

Q Well -- 

A It's based on observations 


from the Northern Yukon, yes. 
Q Are the guidelines that 
you, or the recommendations that youprovided, Mr. Steig- 


enberg, are they the current guidelines of the Pacific 
Region of the Fisheries Department? | 


CE ENS STPINenay are not.) They) 


are restricted to the Northwest Territories. 

Q No, I meant Mr. Steigen- 
berger. 

WITNESS STEIGENBERGER: 

A I think Mr. Walker should 
answer this question. 

WITNESS WALKER: I would like 
to make clear that these guidelines were developed among 
ourselves,in consultation with people more knowledgeable 
on specific problems, and also those that have had some 
experience with pipeline construction and also other 


industrial activities in the South British Columbia, so 


we tried to utilizing their knowledge, we tried to 
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develop these broad guidelines to apply to the pipeline. 
But I wouldn't say that they're necessarily policy, 
although I have to admit that they are printed. It 
was, in other words it's the guidelines developed or 
designed by technical people like ourselves. 

Q Is there in the Yukon 
compared to the Northwest Territories a different 
approach to the removal of gravel from streams? 

A There may appear to be, 
but in that -- 1f there is a slight difference, or if 
it's been written differently, I believe it resolves 
around the active flood plain and £lcod plain fossil. 

THE COMMISSIONER: You mean 
if there is a difference between the N.W.T. gravel 
removal restrictions and the Yukon's, it relates to the 
difference between the fossil flood plain and the aeeiae| 
flood plain, is that what you're saying? 

A Ten ink,) Sir, Le has been 
written maybe slightly differently but this can be 
resolved in working it out among ourselves. Let's 
get together and form a general policy. 

THE COMMISSIONER: Let's stop 
for coffee then. 

MR. RYDER: We can form the 
policy over coffee. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
THE COMMISSIONER: Well, | 
Mr. Ryder, do you want to start in with the survivors 
of that panel? 
MR. RYDER: Well, perhaps 
then; Mc. = 


MR. ANTHONY: Mr. Commissioner, 





I think Mr. Millen wanted to make a comment to clarify 


the issue that was raised before coffee and I will 


see if I can round up the other panelists. 

WITNESS MILLEN: On the 
question of gravel removal, I would like to point out 
that there is a difference, a slight difference in the 


| 
| 
| 
| 
| 
way the vequlations are set out for the, two territories, 
| 
the Yukon Territory and the Northwest Territories, and | 


in addition there are some differences in the precendents 


that have been established in the way in which | 


gravel removal is being controlled in the two territories 
and this has given rise to the preparation of somewhat 
different recommendations as to the control of 

gravel removal in the two different areas. In 
essence the history of gravel removal in the Mackenzie 
Valley is that gravel removal from streams has been 
very strictly controlled and in fact very seldom 
permitted. In the Yukon Territory, because of their 
history of plater mining and so on, the interference 
in streams has been quite extensive and subsequently 


gravel removal from streambeds has in fact been per- 


mitted. 
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for the Fisheries Service in this area, that we were 
expected to maintain what has been established 
by precendent in this area and continue to be 
extremely stringent about the removal of gravel 
from streams, and the slight differences in the 
wording of the regulations, probably reflects this. 
MR. RYDER: Now, can I go 
back to you, Mr. Stein, and your guideline for the 
protection of fish resources of the Northwest 
Territories during highway construction and operation 
and when guideline number -- your guideline on 
page 27 was put to Dr. McCart, he said at page 
12480 of the transcript in an answer: 
"It is the appropriate sort of guideline 
for the Mackenzie Valley, but it is not 
appropriate to braided streams on the 
North Slope." 
Now, perhaps you, Mr. Steigenberger, should comment 
on that. That is your area and we have from Dr. 
McCart that the guideline proposed in the Dryden 
and Stein report aren't appropriate for your area. 
What do you say about that? 
WITNESS STEIGENBERGER: I am 
afraid that I cannot answer that question. 
QO My. Stein, do you have 
any observations? 
WITNESS STEIN: Obviously 
I am speaking out of my territory. The only reason 
I could see for basing that would be the physical 


nature of those streams, but I certainly couldn't 
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comment beyond that. 

Q Now, Mr. Steigenberger, | 
my one last question on gravels is to you, and on 
page 20 and 21 of your evidence you list some of 
the conditions that should apply to gravel removal 
from below the high watermark and above the wetted 
perimeter. 


Now, are you thinking here in 





that part of your testimony of the kind of gravel 
operation that Arctic Gas has proposed on some North 
Coast braided rivers where pits would be opened in 
autumn on gravel bars that are dry at that time of 
year and separated from the active channels by some 
form of buffer zone, is that what you are addressing? 


WITNESS STEIGENBERGER: Yes. 





Q AVIS Et ont 7enow ,; inv your 
recommendations you emphasize the importance of | 
preparing an inventory of gravel supplies for these 
kinds of pits. Now, youtalk about quotas to be 

| 
established. 

A Yes. 

Q Now, can you explain how 
one should go about establishing inventories and 
establishing quota levels? What would be the basis 
or doing so? 


A I think you would have to 





have an engineer go out there and actually drill it 
and measure it to find out how much is there. 
Q And so what you are reall 


looking for is,at the end of the day, sufficient gravel 
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supplies to support the fish populations that may use 


it subsequently? 


A Would you rephrase that, 


please? 

Q Well, the reason for 
establishing your quotas and your inventories is so 
that after the gravel operation has been completed, 
there willl be suiticient gravel left to support the 
fish populations that are apt to use the area. 


A Well, yes. 


Q Now, so it is a question 


which an engineer can't decide on his own. He needs 
the assistance of a biologist? 

A I state in these things 
tae ars each crossing site establish a safe 
quantity of gravel for the continued maintenance of 
a fisheries resource on a long-term basis, so that I 
think youwuld have to have some fisheries input into 
that gravel removal, yes. 

QO Now, ©€an 1 turn to you, 
Mr. Millen, for a few questions, and at page 4 of 
your evidence you list a number of the items to be. 


addressed in the environmental design of every minor 


stream crossing. Now, we have asked similar questions 


to other members of the panel, and you have listed them 


for us on pages four and five, and I was wondering if 
you could assist uS with respect to some of these 


items now, either now or later if you prefer to take 


some time over it, as to what engineering techniques you 


were thinking of that might be useful, tha might be 
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employed by the applicants with respect to each of 
the activities that you've listed on pages four and 
five? 

WITNESS MILLEN: I am afraid 
that a proper answer to that would be a very full 
BeScraption which «I don't =“ wouldn't like to attempt 
to do, you know, offhand, as it were. If you would 
like a further amplification I could probably do it. 

QO Well, it would be 
useful for us because for one thing I am not sure that 
we have before us all the engineering techniques that 
are available and have been developed to date and I 
would like to have your views as to what engineering 
techniques might be used in this project for the 
various activities that you listed. Could you do that 
fOr. wes 2 

A fRaMnssoury,,” [iam 


rather reluctant to undertake to do that. The con- 


struction plan of Arctic Gas spends quite a considerable 


part of one volume on this topic and certainly I would 


have to start from that and add what I felt was appro- 
Driare and I Can't dor it Giane now. 

Q Well, we are not asking 
you for it now. I am saying that if the job requires 
more time and thought, then perhaps you could do it 
at your leisure. 

A Yes, certainly -- 

MR. MARSHALL: He would 
seemly have no leisure left. 


A mes, perhaps I could. 
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MR. RYDER: Well, it is a 
technique that we have developed when we have before 
us a panel of the applicants and we're probably 
falling into our same habits with you, But. it is Just 
to ensure that we have your views as to the available 
engineering techniques that might be employed. 

Perhaps I could discuss it 
with Mr. Anthony and Mr. Millen. 

MR. ANTHONY: I think ‘perhaps 
it would be worthwhile to deal with this outside in 
a little more detail. I am concerned that Mr. Milbn 
will be asked to undertake a task of -- doing the 
engineering design covering all the possible issues 
that these general guidelines raise, and I am sure 
that is not what Mr. Ryder's requesting, and perhaps 
we could discuss it and if there is any problem 
we can come back and advise you at at later date as 
to what we feel we can come up with to assist the 
Inquiry without being unfair to Mr. Millen. 

MR. RYDER: Now, Mr. Millen, 
some other questions for you with respect to ice 
bridges. Now, the applicant has proposed, both 
applicants have proposed removing these in spring 
prior to the breakup so that there will be no blockage 
to fish passage at that time, and do you have any 
observations on the methods that ought to be used 


by the applicants in breaking up the ice bridges? 
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A Well, I would say that 
this requirement to remove ice bridges and snow fills 
in gullys as well, which serves the same purpose, is 
required now in the winter operations that are conducted 
in the valley, and the operators concerned have some 
experience with this. In the case of ice bridges over 
large flowing rivers, I don't believe this is always 
done. The particular problem is -- arises when,in order 
to cross a large flowing river before it is frozen with 
Qucoverits ii cient tomcanmy aicaterpiidan «tractor, athey 
reinforce the crossing, as Waviishe rics Service have 
avilowed them to do, with logs, sndethis structure scan 
be extremely difficult to remove. 

To remove the crossings across 


the smaller streams which may be -- and normally are 


just ice increased in thickness over the natural 


thickness or snow filling in a gully is not normally 


Q Excuse me, I'm sorry. 

A These smaller crossings 
don't normally present any problem to a dozer operator 

Q O.K. From the evidence 
we've had so far, it seems that the timing of the re- 
moval of these bridges is very critical. 

A Yes indeed it is. The 
operator is always reluctant to remove his bridges 
before he has to, and really all it amounts to is 
the effective length of the operating season that 
he's allowed to use it. If the operator is not pressed 


aproblem*to sakcaterpilvan teactor. 
fer time, there is ho, di ffieslee wie Lt. 









bejoubnon sexs Ssde? enoistsrsqo tedniw ont of won barbie ti 


jst vss biuow t ,ifew A : ere ; 7 
Lay 
el{it wore bas wis Se tad 9D avorios oe + f9m ne SpE pid: 















a he ri 






ai ,ssogzug smse eft aevies pee Liaw a6. el poia 


; ea 
2 





moe sve henisoncs etossiego sis bas yelisy edt ak 






tevo eesphiid soi to agen edd ni .sidd djiw sonesixzsaxs §} 9 1 
. & 
ayewis ei etis svetled 3'sob I \ateviat paiwolt episi it . - 
7. i 
tebio ni,nefw aeeits -- ef meldotg asivoltisg efit .enod g | 
ftiw mesort al gi sicted tevizt paiwolt sprsi s eeors oF ; 2 
wy 
: 
, , A ' wy 
yoedt ,r0t0Ss12 aslliqistso & yrrs>o Of tnelol}inae tavoo s& tS 
; APrtias a : _" a Ue 
even eotvise eolitsdertT\ow 25 .pniiesorms esate ootoiniox ft | 
. (2) 
16> sivtouiga eidd Bos . apo! rotw.,ob oF mens Bewolle 3 ieee 
~~. + a : is 
.svomez of tisgoiliiib viemezsxe sd eS ee 
B201Dk epaliseaors eri? svomer o palo -— 
ole | a 
216 yilamson bas -~ ed yam dcotdw emssizse teltame std pel 
: ’ , , ve 
[aiujsen edd t9vo agondoind? ak Beesezpai sok deur “Pei.” 
: i 
; ; ‘ "7 ro 
yilsmion ton ei vVilup s mai parlii2 wone 10 easadoid? ; Xf i 
tb Aa ‘ 
} | ee 
-10398%3 isiliqtesso 6.03 meldotg 6 F Oey > 
Py. “ 
ae, a P — - ny) ©. 
Vitor mi «sin set 7Ka J ei 4 ) 
7 + > 
epnieaeors ssilema szerniT fi los % 
~ 
+10s61Sgo tesob 6 of meldotqg yas stneaszq yilsarmon 2" rob As me ] 
/ a 
sonebive sit mort .2.0 0 oS 4 ee 
« ¢ . 7 7 g i 
~si eft to pnimid oft 3st emoss tf ,363 Oe bad av'’sw FES = ~ 
? 
. / ; 
Isvitinzo yxrey ei aspbixd sasd3 to lavom PAs 7” 
eiT .2ei Ji Bseabat esy 4 pes’ ‘ 
‘ gE : i. 
Py , 7 ¢ ‘ 
2epbixid eid svomex of tastoulex eyswis ei szozsusaqo es ae ye 
* * * ba ss 
ei oF 2tnvwome gti [Is yiissx Bons .oF asd sri sxoted FS . 


36d3 noessée pniszsisgo sedi to diypast if seal end 







‘bseesrq son eit 104%sieqo ede If «ti say oF bowolls ated! 


ti doiw ytimmitiio on ek sredg ommkd 03 
on ers 
- 4 





ALL WEST REPORTING L-TO. LGV 12 
BURNABY 2, 6.C. 


Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Ryder 


Q So if you remove it too 
late, as the operator might be included to do, then 
you will tend to block fish runs. You agree with that; 
and if you remove it too soon you will be doing so 

at a time of low flow when the effects of siltation 
are most damaging. Is that the problem with respect to 
taming ? 

A Well, that's the problem 
from the fisheries point of view, but the operator 
normally has other problems as well, of keeping his 
Operation going as late as he can. 

Q So the removal of snow 
and ice bridges then would be one other item which you 
would cast to a judgment of a Fisheries monitor, or 
Fisheries enforcement officer. 

A Yes, I believe this is a | 
good example of a prcblem where judgments have to be 
made in the field at the time that the problem arises. 

Q Now at page 19 of your 
evidence, Mr. Stein, you refer to the need to monitor 
during the construction stage and the need to monitor 
during the operational stage. Can you just briefly tell 
us what the environmental parameters are that ought to 
be monitored in both these stages? 

WITNESS STEIN: 

A Eodon*t know i could 
dO’ it. briefly. Ethank, 2f 1. could Just throw them out, 
I don't know if I could keep them in mind here and still| 
break them down into the construction-operation phase. 


I think a lot of them will be equally applicable anyway. 


I think that there should be some 
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sort of monitoring of fish migrations at the time, I'm 
talking now of construction obviously. I think I'm kind 
offaiming this at the unforeseen, in other words we have 
observed considerable variation in the timing of migra- 
tions and if such a change should happen from the norm 
during the time of construction)I think the Operation | 
should be aware of it. I think in the case of highway | 
Culvert crossings or road culvert crossings)there | 
definitely needs to be some monitoring to ensure that 
fish are not being blocked at those culvert sites. 
There should be monitoring of sediment levels, I Ehink, 
as well as certainly some monitoring of water quality | 
such that should spills or whatever be eccurring, that 
the applicant is alerted to it as quickly as possible. 

There certainly would have to 
be monitoring of the crossing sites themselves. [his cen 
guess, you might call an operational monitoring; <to | 
ensure the success of the stabilization methods. that | 
have been incorporated at those crossings, and of | 
course that goes hand in hand with the stabilization | 
and the integrity of the pipe. There should be monitor-| 
ing of gravel operations, I think both during the | 


operation itself, as a protection against, let's say, 


avoidable siltation or increased Siltation, as well | 
as after the completion of that operation to ensure | 
that indeed fish are not being entrapped in depressions 
and that stream flows have not been altered in such a 
way that you are affecting the stability of the stream 


itself. There probably should be some sort of monitoring 


to ensure that(if you can call this monitoring) that 
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1 policy the applicant applies to prevent sport 

2 fishing that is indeed being effective. 1° think 

3 there should be some sort of a monitoring program on 

4 Open water or overwintering sites. I guess this, where 

5 there would be a sedimentation factor in here of course, 
6 but I think really this may be more important in 

? regards to water use if indeed water is being extracted, 
8 to ensure that these areas are not, say, being drawn 

9 down Svinte up more than was indicated in any sort 
10 of an environmental or impact assessment, rather. 
bea Q Do you have anything to 
2 add. to. thats? 
iS A The onty other thing I 
14 think 1 could, say ic there obviously should be some 
15 sort of monitoring at the time to ensure that that 


crossing is being constructed in the manner which was 
approved,in the approving of that final design package, 
and I would say that this would also include such 
things as ice roads, which Mr. Millen has referred to. 

Q Does any other member 
of the panel have anything to add to the list that 
Mr. Stein has given us? Mr. Walker? 

WITNESS WALKER: One category 
I would add is resource use bypll types of fisheries. 

Q I see. Mr. Steigenberger, 
do you have anything to add? 

WITNESS STEIGENBERGER: Just 
a general comment extracted from page 24 of my 
testimony, in my last paragraph. This is just toémphasiz 


that you don't have to be site specific. It says, and 
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I quote: 
"To date a large number of reports have been 
published," 
and I'd like to point out that these «are both industry 
and government, ; 
"and each has considered many aspects of pipe- 
line construction Or disturbances and the life 
history stage of spawning, migration, overwinter- 
ing, and rearing of fish that would be affected 
by pipeline construction. Some additional infor- 


mation on effect on invertebrates is also 


Le available." 
ik This is specifically for the Mackenzie Delta, a lot of 


ret 
"In all of these reports," 
and again I'd like to stress both. industry and govern- 
He ment published reports, 
"Many detrimental effects have been postulated, 
9° and many recommendations by government and by 
industrial agencies have been put forth. " 
21 | It says: 
22 | "Hopefully the published recommendations will 
3 | be heeded because the Statements put forth by 
competent people trying to minimize impact, and 
used to formulate stipulations that will be 
2'6 incorporated into the design prior to construction" 
27 It also goes on to Say: 
"It should be emphasized that every effort 
must be made to schedule construction phases 


to minimize disturbances to aquatic resources." 
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In another section of my testimony I've also noted that 
within the recommendations published by both government 
and industry, there are apparent conflicts and these 
conflicts have to be resolved by some form or agency, 


group, and evaluated and then either justified, incor- 


porated, and if they're found suitable, implemented. 


(REPORT OF RENEWABLE RESOURCES, DECEMBER 1975, 


MARKED EXHIBIT 387) 
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I think we need a total 


evaluation of all the recommendations and some 





decision made on all of them. 


Q Now, that changes the | 
subject somewhat, Mr. Steigenberger, but dealing with 
that topic, would you also include in the work that 

this committee is to do,ythe assimilation of all the | 
various recommendations by your panel which we have, | 
you have given us the Bryon recommendations, you have 
got recommendations of your own, Mr. Stein has given | 
us some of his own, there are other recommendations | 
by other members of the panel, so what you are saying 
is that the recommendations from all sources have 

to be assimilated and consolidated and the overlaps 


corrected, and I take it what you are saying is that | 


this process should be done by -- one of the terms 


and conditions that the Inquiry should recommend is 





that this process should be undertaken, so that --by 


perhaps the enforcement agency or whoever is te Minsiie 
Loe thes job Of Gniorcing, do I understand you? 

A Yes. 

Q But you don't propose 
that that process can be adequately done now because 
ie ie such an ongoing affair? 


A Well, there is more 


information becoming available every day. Dr. McCart 


Biological Report Series have just been released. There 
has to be some mechanism to evaluate those and I don't 


informed me yesterday that volumes 16 to 34 of the 
think on an individual basis we have the time and/or the 
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Capabilities to do it. 

QO Well, now, insofar as 
those recommendations have to be sorted Out, inorder | 
to prepare terms and conditions for this Inquiry, should, 
they not be done by a panel of fish experts as opposed | 
to, say, from our side we would ask Dr. Fyles to do 
it and Mr. Anthony may have somebody else to prepare 
his ation: => shouldnt it be done by a grouping 
of fish experts? 

And sas Din Pyles says, 
such as those that are sitting before us today. | 

A I think that we can | 
only have partial input because it is multi-disciplined 
and there are going to be,at some time in the future, 
possible trade offs. 

THE COMMISSIONER: Mr, Ryder, 


where is this getting us? 


MR. RYDER: “91 would hope that 


| 
| 
i 
it was getting us to terms and conditions. | 
THE COMMISSIONER: Well, Mr. 
Steigenberger has listed a whole series of terms and 
Conditions and if, I may be forgiven for Saying so, they 


are site specific and now you are asking him to construc 


| 
a tribunal to determine whether his recommendations ae 
LO be, pecepted. He Says, well, it is multi-disciplin- 
ary, and we will have to make some Lradeofis. Let's 
Stick to. fish ; | 
ME ORY DERG GAT sion. The | 
| 


eipriculty, that 1 ses and why I deal with this point, 


Mr. Commissioner, is that if we accept all the terms and 
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conditions now that we have before us and list them 


and include them as terms and conditions,we are going 


to have a series of conflicting terms and conditions. 


THE COMMISSIONER: Oh, Or 
course, and presumably if Arctic Gas and Foothills 
con't like the conditions that have been laid down 
by these gentlemen, they will call evidence to 
establish the unsoundness of any or all of those 
Proposed. terms and conditions. “lf they don"t adduce 
any evidence, then it is up to counsel at the time 
Or final summation to tell me which, in their view, 


I ought to accept and which reject. The machinery 


that you can devise to lay down terms and conditions 


is going to be imperfect no matter what, and so are the 


terms and conditions. 

MR. RYDER: Well, I simply 
don't have the same faith in the processof lawyers 
arriving at a series of terms and conditions as I 
do have in this panel, for Aerio eae but I won't press 


chat Point “uncuLy. 


THE COMMISSIONER: Well, don 


the members of this panel agree on the things that 
each of them has said? They are not fighting among 
themselves as far as I can tell. 

MR. RYDER: Well, perhaps 
I could ask them. Do you see conflicts or overlaps 
arising from the collection of all your terms and 
conditions, or all your recommendations? I mean, I 
take it that they weren't prepared with the view to 


harmonizing them one against the other. Mr. Stein, 
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Stein, Walker 

Steigenberger, Millen 

Cross-Exam by Ryder 
appear about to give an answer. 

WITNESS STEIN: Personally 
I. see very few areas of conflict within our individual 
terms and recommendations. It should be pointed out 
of course that we are dealing with the North Slope and 
we are dealing with the Mackenzie Valley, each of 
which we are -- what I am trying to say is relatively 
unknown to the territory of the other, so I think 
it 1s obvious that where variations do occur they 
were incorporated for that specific area that was 
being dealt with. 

Eethink overall, s:ooking at 
iif Erom..just..a pune; point, of view...of,.a: biologist, 
think that they were developed and submitted with 
really the same objectives in mind. 

QO Ade Gon teh oe iNOW mr . 
Millen, earlier today you -- two questions put 
to you by Mr. Marshall -- agreed that the role of 
enforcing the terms and conditions should be 
cast to a single authority to avoid the administrative 
nightmare of a collection of various regulatory bodies 
which may have some jurisdiction in the area. Do you 
recall that answer? WITNESS MILLEN: 
A YES. .do.. 

Q Now, I wanted to just 
discuss with you the implications of that. Do you 
mean .»by that,that the autherity which fisheries 
personnel have under the Fisheries Act would be 


suspended in the area covered by this project? 


. ik No, I don't believe that 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Ryder 


that is what I meant. 

Q How would you harmonize 
the existing regulations and law with those terms 
placed on the right-of-way? 

A Well, I would be 
very surprised if the terms were in direct conflict 
with any provision of the Fisheries Act. They may | 


be an addition to the terms and the requirements of 





the Fisheries Act, but I can't imagine that they would 
undermine the Fisheries Act. 

Q Now, this morning you 
were speaking of the ways of administering this 
enforcement role and I wonder if you had any thought 
as to what function the administers of this enforcement 
role would have with respect to the existing ficheiee: | 


legislation. Would they leave that to others and 





just enforce the terms and conditions or what? 

A No, I would see that 
it would be necessary for the personnel primarily 
responsible for enforcingthe Fisheries Act to be 
workingwithin the authority, but I would see that 
they could still use the powers of the Fisheries Act. 


Q So they would in 


effect, permission under the terms and conditions could 
be treated by these fisheries people as approval, as 
whatever approval may be required under the Fisheries 
Actnesosthat the two different jurisdictions | 
could be administered singly? 


A Yes, I am sure that 


they could. This kind of procedure is already generally 


; 
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adopted in the Northwest Territories. I pointed out | 
in my testimony that the Fisheries Act does not in | 
general require permits or approvals and comprises mainly 
prohibitions and things that must not be done. | 
when 
in the Northwest Territories at. «the moment /a water | 
licence is issued that quite typically carries some 
provisions that are in there to protect the fishery 
resource, and these provisions then are checked on | 
by fishery officers and if the Fisheries Act is 


in fact '. violated, there is always the possibility 


of a prosecution being laid. 


Q And that appears to 

work satisfactorily? 
A Yes, it does work. | 
Q One last question and 


that relates to the location of wharf sites and we 
have it. inom Mr. Hemstock on, page, 14087. where, 1 
quote; 


| 
"With regard to the location of the wharf : 
sites we do have @ fair bit of flexibility 


Imn-the location of these sites. “ 
Now, this morning, you, as a panel, were addressing 
the propiems, of Locating wharf sites near or at the | 


mouths of rivers, and I believe one of you mentioned 





that,as a result of the Mackenzie Highway construction, 
a recommendation was that a highway crossing be located 
some 1500 feet upstream as a minimum distance from the 
mMOULH OT “Phe piver,. Te that the kind of guide that 
would assist us for pipeline crossings? =— Rather 


for wharf locations? 
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A It.seems, to me that 
you have mixed two concerns there. The pipeline 
crossing with the wharf site -- 

Q I didn't mean 
pipeline crossings I meant to refer to location of 
wharf sites. 

Now, you have mentioned 
this morning that the location of highway crossings 
should be 1500 feet away. Now, we're nena today 
with wharf sites and what is your view as a panel 
as to the distance that wharf sites should be moved 
away from the mouths of rivers? 

A I originated that in 
the discussion this morning and I believe that that 
distance has some reasonable relevance in judging 
whether a wharfsite is too close to a stream mouth. 
Perhaps the rest of the panel could also comment on 


that. 
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Q Now when you say 1,500 
feet, are you referring to a distance up*thertrrbutary 
stream, or up the main, up the Mackenzie River? | 

A NO, Cértainly the wharf site) 
has to be on the Mackenzie River and away from the | 


mouth of the stream so that the distance would be | 


measured in that case along the bank of the Mackenzie 


| 
- { 
River. 


Q Does that appear atest: 
tovyfihe ‘vest iof sthiel panel ? 


WITNESS STEIN: I would say | 


that as a general guideline I think it would be eae 


| 
I think again it would have to come down to a site 


Specific river mouth, and the actual configuration of 
that river mouth, considering such things as what addi- 
tional back eddys, etc., may be actually within the area. 
From my point of view I would say that as a general 
guideline it would probably appear satisfactory. | 
Another thing too is -- maybe 
this isn't relevant, but a lot of the Mackenzie River 
mouths are well indented, if you follow my meaning. 
ltis not Just a matter of a tributary coming down and | 
dumping directly into the Mackenzie River, in which 
case that 1,500 feet figure would actually apply to the | 
point where the riffle say of the stream dumps into | 
that mouth portion which may put it even indeed that : 
much farther back from the Mackenzie, so there are, 
you know, the characteristics of each stream mouth I 
think should play a part in this too. Do I make myself 


clear on this? | 
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Saying is that that's something else to be decided 


a site specific basis 


advisable, yes. 


a general guideline. 


Satisfactory to me. 


much. 


I've finished, Mr. 


re-examination? 


Mr. 


Commissioner. 


geu, one point clear, Mr. 


CROSS-EXAMINATION BY MR. 
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Stein, Walker 
Steigenberger, Millen 
Cross-Exam by Ryder 
Cross-Exam by Hollingworth 
Q Yes, so what you're 


on 


when you come to final design. 


A Tt EnNLNK: 2 would be 


Q Using the 1,500 feet as 


A That would appear 
MR. RYDER: Thank you very 
Commissioner. 

THE COMMISSIONER: Well, any 


MR. ANTHONY: 


MR. HOLLINGWORTH: Could I just 


Commissioner? 


HOLLINGWORTH (CONTINUED) : 


Q Mr. Stein, On that last 


exchange, I understood Mr. Millen to say that he felt 


that as a general guideline wharf sites should be at 


least 1,500 feet up or down the Mackenzie from the 


mouth of the tributary coming inte It. 


speaking about the mouths of these streams being quite 


wide, 


the impression you thought the 


tributary. 


was not what I was getting at there. 


and from what you said after that I rather gathere 


force might be up the 


Is that what you meant to say? 


WLINESS STEIN: No, no, that 


I was just trying 





No re-examination|, 


Then you started 
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C ross-Exam by Hollingworth | 
to point out the fact that there is considerable 
| variation in the actual physical description , if you 
will, of each of these stream mouths, so that I was 


| just pointing out the need that in a lot of cases to 


take" this as a site specific examination as well. 








Certainly not taken from the approach that the wharf- 


Site would be, you know, in the mouth itself, say. 





MR. HOLLINGWORTH: eee 
thanks. 
MR. ANTHONY: Mr. Commissioner, 


tChat"*s”arr then for™“chis*panel ¥*imiess anyone else 


| 
| 
| 
| 
| 
has anything. 
| THE COMMISSIONER: Well,. the | 
| panel is excused then and I want to thank all of you, 
| Mr. Stein, Mr. Walker, Mr. Steigenberger and Mr. Miliea,| 
for coming and giving us the benefit of your knowledge 


and experience. We do appreciate it and I have found it 


extremely helpful. So does that complete the evidence | 





(WITNESSES ASIDE) 





MR. ANTHONY: Mr. Commissioner, 
the next. panel 1s\ the panel: of Dr. Lent and Dr. Calef 


| 
that we have available to be heard today? 
on caribou. Both these gentlemen are here and we can 


| commence with the introduction of them and their 


evidence, if that's -- 





| THE COMMISSIONER: Well, let me 
! just ask you this, Mr. Anthony. Is it necessary, if 

} 

| we have to start this afternoon in order to complete 


their testimony by five o'clock tomorrow, fine; but if 








not, I'd just as soon leave it till the morning .: we 
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Se ee T6T?7 


1 eet a fresh start and we're alri-a trttrve =~ 





2 | MR. BAYLY: I would hope that 
3 | we could at least hear the direct evidence this evening. 
4 THE COMMISSIONER: This | 


2 evening? 





6 | MR BAY LYS SOLrry, well vt ‘irs 


7 | dark, this afternoon. 





8 | THE COMMISSIONER: All right, 
9 ali right.” Welt, lets stretch Our lege tor "tive 
10 minutes and the panel can assemble themselves. 


coe (PROCEEDINGS ADJOURNED FOR FIVE MINUTES) 
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Calef & Lent 
Piece me. 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. MARSHALL: Mr. Commissioner, 


in an undertaking given by Mr. Hemstock, I've left with 





Miss Hutchinson for filing and distributed to counsel 
two preliminary logic digrams describing the manner 

in which the sites of a major line break or washout 
would be accessed by the repair crew. They also es Se eet 
the manner in which the more important tasks at the 
vepair Sites are carried out. These drawings are 
preliminary in that they do not describe all the tasks 
necessary to the completion of the repair. I believe 
this is what Mr. Scott was requesting, and perhaps in 


due course when he's had a chance to examine them he 


could let me know whether or not that satisfies his 





request, and whether or not he requires that we furnish | 

witnesses to speak to them. Thanks. | 
THE ‘COMMISSIONER: O.K. : 
MR. ANTHONY: Mr. Commissioner, 

we'd now like to move onto the next panel that the 

Canadian Arctic Resources Committee would like to 

present to the Inquiry. This pan_el is composed of Dr. 

George Calef and Dr. Peter Lent, and I propose to 

have each of them introduce themselves and then Dr. 

Lent to present his evidence first. 


THE COMMISSIONER: All right. 


PETER CHARLES LENT, sworn: 


DIRECT EXAMINATION BY MR. ANTHONY: 


GEORGE WALLER CALEF, 
Q Dr. Lent, your biographica 
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note Nac been circulated with your statement of 
evidence. Would you please summarize that note and 
indicate your educational experience and background? 

WITNESS LENT: Yes, I received 
a Bachelor of Arts degree from the University of 
Alaska in biology in 1960, and a Ph.D. from the 
University of Alberta in 1964 in zoology. My dissertatio 
dealt with caribou behaviour, with particular emphasis 
on calving and post-calving behaviour. 

From 1960 to 1962 I was 
employed by the University of Alaska on the bio-environ- 
mental studies relating to Project Chariot. I was 
responsible for the caribou studies. This undertaking 
was a prototype of major environmental impact assessments 


in the north, in this case related to a proposed detina-| 


tion by the Atomic Energy Commission of a nuclear 
device on the North-west Coast of Alaska. | 

From 1964 to '66 I was employed 
as a lecturer in zoology at the University of Botswana, 
Lesotho & Swaziland in Southern Africa. 

In 1966-67 I was assistant 
professor of biology at Memorial University of Newfound- 
Land. 

"67-68 I was assistant professo 
of biology at the Adelphi-Suffolk College in New York. 

From 1968 until the present I 
have been the assistant leader of the Alaska Co-Operativ 
Wildlife Research Unit and a member of the faculty at 
the University of Alaska, associate professor of 


wildlife management since 1970. 
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My professional activities 





Since 1968 have included work in the Arctic and sub- 
DLOtIC of Alaska, particularly behavioural and ecologi- 
cal studies of muskoxen and participation in research 
with caribou, moose and foxes, relevant to the impacts 
of northern development on these species. 

I am a member of several 
professional organizations, including the Animal 
‘Behaviour Sceiety, American Society of Mammalogists, 
Ecological Society of America, I'm a fellow of the 
Association for the Advancement of Science, a member of 
EhewWildlitesSociety. bhamealso vice-president of the 
Alaska Conservation Society, a citizen's group with a 
membership of approximately 1,000. 


Q And you are the author or 


co-author of a list of publications circulated with 


your biographical notes. | 


A That ais--«correct. 
MR. ANTHONY: Mr. Commissioner, 
I would submit Mr. Lent's biographical notes, reports 


referred to, and statement of evidence as the next 


exhibit. 


Q We-pturn jthen »to<vouy, Dr. 
Calef. fimilarly your biographical note was circulated 
with your statement of evidence. Would you please indicat 
your education, experience and background? 

WITNESS CALEF: Yes. From the 
years 1960 to 1964 I attended the University of Chicago 
where I obtained a B. Sc. in ZOOlogy. From 1965 to 1966 


I was a research assistant at the Woods Hole Oceanographic 
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Institution in Woods Hole, Massachusetts where I 
Carried out research on systematics and ecology of 
zooplankton. 

From [966 to0l967 2 did 
further graduate studies in zoology at the University 
of Chicago, and 1967 to 1971 I was a graduate student 
at the University of British Columbia in Vancouver 
where» Tvobtained 4 Php. in Zoology in 1971, 

From 1971" to 1974 2 was a 
biologist with inter-disciplinary systems Limited, a 
consulting company in Winnipeg, Manitoba. I carried out 


environmental studies for the Environment Protection 


Board, which is an intervener at these hearings, which 
included two years of field work on the Porcupine caribou 
herd, and I also assisted with planning and field work | 
of other studies of mammals and birds. 

Prom 1974 > <o 1975 1 was a 
resource person with the Canadian Arctic Resources 
Committee of Ottawa, Ontario, who assigned me to work 
with the Committee for Original Peoples Entitlement 
in Inuvik, where I helped with the design and participated 
in their pipeline information program in the Saris 

I am presently a research | 
scientist with the Fish & Wildlife Service of the | 
Northwest Territories Government in Fort Smith, where 
I'm conducting studies on the ecology and behaviour of 
bison and wolves, and I guess I must add here that I'm 
not appearing as a representative of the Territorial 


| 
Government,and the work on caribou which I carried out | 
was not done under the auspices of the Territorial | 


Government. | 
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Q Dr. Calef, you are the 
author or co-author of the reports circulated with 
your biographical note? 

A Yes, I am. 

MR. ANTHONY: Mr. Commissioner), 
the biographical notes, reports and statement of 


evidence of Dr. Calef will be given the next exhibit 


number. 

Q Dr. Lent if we could 
then turn to you and ask you to make your presentation 
COVEnIsceingdirys 

WITNESS LENT: Thank you. 
Before I begin my presentation I would like to 
emphasize that this is a personal testimony and that 
I am not here representing any U.S. institution, or- 
ganization or government agency. 

My presentation to this 
Inquiry is divided into two sections. The first | 
section is a discussion of certain aspects of 
caribou biology which have not received adequate treat- 
ment in testimony to date and which are particularly 
relevant to the Arctic caribou of Alaska and the 
Yukon Territory. I will not address myself to any 
details regarding caribou on taiga winter ranges 
primarily because I have feeling that these aspects 
of biology have been adequately covered in previous 
testimony. The second section of my testimony deals 
with experiences in Alaska relevant to impacts of 
Oil and gas developments on caribou. This section 
treats both experimental studies with caribou and 


reindeer and experience gained to date with construction 
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l of the Trans Alaska Pipeline and it includes 
2 recommendations EeuTEAnG from both the experimental | 
1 work and other experience. | 
4 | I should also add at this 
| point that I did not have available the testimony 
6 | presented at the Inquiry in November when I prepared 
4 my own presentation. 
30 Caribou “herds" or sub- 
5 populations in Alaska and the Yukon Territory have 
| historically occupied "centers of habitation" which 
LL) have received continual ese regardless of | 
13] population levels. These centres thus represent 
aI the optimum habitat for each sub-population. I would | 
ia | like to interject at this point-that™the term | 
15 | "Ssub-population" here is teciiically more correct than | 
16 the term "population" because there is an exchange 
17 | of breeding individuals amongst these various sub- | 
18 divisions of the total caribou west of the Mackenzie. | 
191 However, I will use the terms "sub-population" and 
a "population" interchangeably in my presentation to 
ay refer to the subdivisions. 
a3 The calving grounds represen 
23| a persistent focal point in the annual cycle of each 
24 | of these sub-populations. For example, with regard 
25 | to the Arctic or Northwestern Alaska population, 
26 evidence exists demonstrating use of the same calving 
27 | grounds for well over a century, during which time 
28 | the population has undergone changes in numbers from 
29 highs of over 200,000 to lows of perhaps a tenth 
20 | 


| 
| of that figure. Similar long-term use of calving 
| 
| 
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grounds during the course of radical changes and 








1 

: numbers and distribution can be documented for most 

G of the Alaska-Yukon caribou sub-populations. Normally 

; such fluctuations have resulted in an ee 

: shrinking away from peripheral ranges as populations 

2 have decreased and vice versa. 

| Skoog has documented and 

: developed the thesis that such centres of habitation 

4 include the optimum-core range for each  sub- 

iG population. Although we as yet can only estimate 

- by conjecture as to the significance of the 
calving grounds and closely related post-calving 
a areas to the well-being of caribou, we can assume that | 
ual anything so persistent in the midst of change must have | 
A a critical role. | 
ail I will come back to this | 
| point and expand a little bit on it during the slide | 
“i presentation to follow in a few minutes and I believe | 
a that Dr. Calef will also deal a bit with this point | 
a later. 
In Alaska, the Arctic calving 
= grounds are located in foothills and drier coastal 
= tundra dominated by Eriophorum (cottongrass) tussock 
34 | vegetation. At least in the Western Arctic, the arri- 
os | val of caribou on calving grounds in large numbers 
ae has normally coincided with the first new growth in 
27 these cottongrass tussocks. Furthermore, the calving 
oh grounds tended to be islands of relatively light 

snow cover. 


Calving grounds for Alaska- 
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In Chief 


Yukon caribou generally lie in isolated areas far 


from present human habitation centres and transportation 


systems. Therefore, there is little evidence on the 
subject of human influences. However, Skoog and 
myself have suggested that the total disappearance of 
the caribou from the Seward Peninsula-Lower Yukon are 
the 19th Century may have been due to heavy hunting 
of calving and post-calving aggregations. I will 
refer to the events involving the Stees 40-Mile herd 
later. 

THE COMMISSIONER: Excuse me, 
sorry, Dr. Lent, just trying to get the map of 
Alaska in my mind . Now, that would be the 
Yukon River running to the west and where is the 
Seward Peninsula? 

A I will be showing a 
map in about one minute, okay? 

| THE COMMISSIONER: Okay. 

A I think it would be 
better to point it out on the map, sir. 

Alaska-Yukon calving grounds 
provide high, nutritional benefits and relatively 
good snow and weather conditions compared to those 
described by Banfield and Kelso for caribou populations 
east of the Mackenzie. This may account for the 
generally higher natality and summer calf counts for 
Alaskan populations. This will be the appropriate time 
to show the first batch of slides, I believe. 

Now, perhaps, sir, we can 


come back to your question of starting in the upper 


| 
| 
| 


| 
| 
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2 left-hand corner we have the centre of habitation of 
2] the Arctic or Northwest Alaska herd. Immediately 
3 below that at the base of the Seward Peninsula, at the 
4 base of it to the east is the area formally occupied by 
5 a large population which I referred to as the Yukon- 
é| Delta population and this is the area where caribou 
7 were essentially extirpated in the 19th Century with 
| a few remnants remaining. The horizontal lines then 
>| show the so-called centres of habitation as the 
4 term was used by Skoog (1968) for each of the 
11] Major caribou populations in Alaska. 
12) Now, if we could have the 
13) next slide, please. I have modified Skoog's map 
i to try to show the approximate location of the aalving 
| grounds of each of these populations or sub-populations 
16| in black. The point again to be emphasized is that 
7 based on historical knowledge and even on some 
18 archaeological knowledge, these calving grounds have 
a remained as persistent focal points for the annual 
29 migration, regardless of major changes in numbers 
21 of animals. I mentioned the change in the -- the 
22 | great change in the numbers of the Arctic caribou herd; 
23 another very good example would be the Nelchina herd 
24 | which has also undergone ten-feld or more fluctuations 
25 | in population size, even admitting the crude figures on 
26 | which this is based, it is obvious that tremendous 
27 | changes have taken place and yet the calving grounds 
28 | as shown there continues to be used year after year. 
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MR. ANTHONY: Dr. Lent, 


I wonder, could you put a name on the various sub- 
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YY populations. You indicated the Nelchina -- could you 

2 do the same for the other -- 

3 | A Okay, let's start again 

4 with the Arctic. That is the Arctic or Northwest 

5 sub-population, going clockwise we come to the 

6 | Porcupine, the Steese40-Mile, the Nelchina being 

7 the small one and again I must emphasize that these 

a | are not necessarily present day distribution.’ They 

9 | represent areas into which the populations seemed 
ae to have used regardless of their population level. 
11) The McKinley herd and associated smaller herds, and 
12, finally down at the bottom, the Alaska Peninsula 
13 i herd. 
14) All right, I think we could 
15 | go on with just a few general slides. This is the 
tet appearance of the calving grounds of the Arctic herd. 
17 | These are tudsock communities. You can see the 

13 Eriophorum or cottongrass tussocks. The snow melts 
19) off first on these exposing them and remains in the 
20, gullies inbetween. 
21 | The next one. This is a 
4 closeup shot of one of these cottongrass tussocks a 
23 | little later on,showing the inflorescence or new 
24 | growth and I will be referring to the significance 
25 of this @ ittle tater... ' Thasiis; particwlarly injthe 
aoe Arctic herd, the major nutrition during the calving 
27 | period. 
28) The next one, please. This 
29 | is a general scene of the so-called "nursery band" on 

| 
30. 


the calving grounds towards the latter part of the 
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Next. A close-up of 


dense aggregation. This is somewhat later, about a 


month after the end of 
animals feeding on new 


North Slope. 


hard to see there, but 


Of caribou out.there. 


calving, a dense aggregation of 


green growth,also on. the 


Next one. They are a little 
there are several, many thousands 


This again, I will be talking 


a little about this later, but this represents another 


movement which occurs later in the summer where they 


are now utilizing green growth which becomes available 


later and also utilizing 


escape from insects. 


this type of habitat for 
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Another type of habitat used | 





for escape from insects late during the summer is 
aufeis on river bottoms. I think that's all. 

I now want to turn to the 
subject of winter use by caribou on the coastal plains. 
Now winter use of the Alaska-Yukon coastal plains *is 
not at all uncommon. For example, I reported that in 
1961 about 6,000 caribou wintered within 10 miles of 
the coast. I should add here that this was along the 
north-western coastline west of Barrow. In the last 
two winters thousands of caribou have wintered south 
of Barrow, Alaska. Child reported caribou wintering 
in small numbers in the vicinity of Prudhoe Bay in 


"70 and '71, and historically caribou were taken in 


nn 


Significant numbers by whalers overwintering on or near 





Herschel Island in the 1890's. Another observation, 


Collins in 1937 reported a large winter concentration 
of several thousand year the Kuparuk River. Olson in 
1959 reported approximately 150,000 caribou wintering 
across the entire central Arctic as far east as Barter 
Island, with approximately 30% of these in the vicinity 
of the Sagavanirktok River. The Biological Reports of 
Arctic Gas & Renewable Resources have also referred to 
varying numbers of caribou overwintering at various 
locations on the Arctic tundra and foothills. My concern 
is that the occurrence of these overwintering groups 
-- that is overwintering on the coastal plains and foot- | 
hills -- has not been emphasized sufficiently in test- 
imony before this Inquiry. I might add here that since 


preparing this testimony I had the opportunity to 
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view some rough drafts of material being prepared 
by Renewable Resources, winter observations in 
more recent years and particularly I believe'74 several 
hundred animals wintered on Herschel Island and other 
large numbers wintered on the tundra portion of the 
Northern Yukon Territory. 


We do not understand the 





factors causing these variations in winter distribution. 
In the 1960's I believed it might be due to animals 
trapped due to early deep snow in the Brooks Range, plus 
relatively light early winter snowfall along the coast. 
More recent observations have not entirely supported 
this and other environmental factors may in fact be 
involved. | 
The importance of the coastal 


zone in providing relief for caribou during the insect 





Season must also be emphasized. Geist and others have 
Speculated on the energy losses which have been 
associated with insect harassment and the deleterious 
effects of insect harassment have also been documented | 
by Russian and Scandinavian reindeer biologists. 
Relief from insects is attainable in one of three ways: 
(1) The use of aufeis and persistent snow fields; 
(2) The use of alpine and other windswept locales; and 
(3) The use of the coastal zone. 

The use of the coastal zone 
as it occurred at Prudhoe Bay was described Dy "Cir ld. 
Short distance movements of five to 25 miles to and from 
the coast occur throughout the summer. Stormy weather 


results in movements away from the coast; warm weather, 
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i that is above 42 degrees Fahrenheit, and relatively 

2 calm, winds of less than 12 miles an hour, weather : 
3 results in movements towards the coast. Animals may 

4 even enter shallow coastal waters in thousands, as | 
s) I have observed near Cape Beaufort in 1971, and as was 
ef described occurring in the Arctic National Wildlife 

7] Range and eastwards past the Clarence River by faa JI 
8 LeResche also observed that the caribou were making use 
3 of the shore-fast ice. | 
10 The adaptive value of this 

11 behaviour and consequently the value of the narrow 
12 coastal zone of vegetation must not be overlooked. 
he Rapid growth during the summer is extremely critical for 
14 calves who will in all likelihood enter a negative 
15 -- that should read "negative energy balance" in the 

16 | winter. Indeed, preliminary work by White and others | 
1? Suggests that July may be the only period when Arctic 

18 caribou are in a strong, positive energy balance. My | 
19 own impression is that caribou having access to Footman 
20 and alpine areas are able to exploit diverse phenologies 
21 to extend this period of positive energy balance. 

22 I have attempted to bring out 

that significant numbers 
23 evidence that the possibility exists ef earibou would 
‘ be present on the tundra during the construction period 
25 proposed by Arctic Gas. It is impossible to state 
: | 

26 | the probability of this is likely under 10%, but it's 
27 high enough to bear consideration and require the 

235 development of contingency plans. 

29 Furthermore, my experience in 


Alaska in the Arctic and sub~-Arctic suggests that tight 


Les) 
(@&) 












. 
i 





72 





Oe 1. a es 


Ta tal — 


ee 

he sla, peony ey ae 
sen tam ae stopon elegant on 
ial as ,abasavorls ai eietaw Esgasoo, wolts 
en anew as baa ,IT@i at. trolusss 1s ak ie aaa és t 
, atLID{iW Innobten oljoxA ert nt paistwono bediasaeb 






; i 
7 







































\.odoesHal yd sev sonsis 1D ef2 jaeq ebiswiess bas spasH 
eeu patism otew yodites aft stedt Sevreedc oels atone | 
._90b test~stode edd do 





: atds 0 saulsay svitgsebs sAT 
worsen es Jo exlsev oft yiensupsenco bas. avoivened 


baxtoolravo ed ton teum ngisdstopev io anos. tatesoo |] 


101 lentstizo ylemettxs el stomine edd paix diworp bigast 
ovitspen 6 tesne boondiledesi Ifs ai [liw odw.eaviso — 
. orig ni “sonsisd yp19ne ovidspen" beer bluorie tsdt -= 
e1srnso bas stidw vd otaw yranimifexg ,peehal .tet¢niw 
SijgtA new boliteg vino sd? ad yem yin sods 2tasppue | 
yM .eonsiad yptens evisieog .pnorss s mi ets. wodizeo 
ell idsoor oF seeno0s paoivsed vodixso ted? el poieeszqmi awo 
|aetpolonedg sazovib siolqxe o; sids ers,aseas onigis Bae 
| -sonsised ypysas evistiacg 30. bolteg sida Bbaedxe of 
| go patid of or aah even I eA 
exechwn Ineoltingle sect 
' bluow yoalmse i0 \eseixe ysilidiaeog ats, tad? sonebive 
| Dotzeq noitovidaqgon els peituh sibs? edt ao, snesetq, od 
ate37e of eldiaaogml el ¢1. «R860 DitotA yd beeoqoxg , 
e'si jud ,#0l tebnu ylecAti ef eids to v3 tLidedoxg eft 
ont paren? hos nolisiebiaenco. r69d od dpvone ae 
-enelg youspnitaoo. 20, JnsmqoLevet 
a2 sonsixagxs ym , 9meersedt au 


iipss taeda psesppus pidoré-doa bas 2 kjna& 
a, : 


tiny : ho ; 





ALLWEST REPORTING L-TD. 16142 | 





BRM ASY 


' 
' 
' 
' 





bearing on this subject of delays in a later section of | 


Poy ee 


Calef & Lent | 
In Chief : 





schedules , especially those involving winter operations 
are by and large a fiction. We have seen this time and 
time again, in exploration activities and in constructio ; 
The pressure to slip dates are enormous once a project 
has begun. 


I will be citing some material 


my testimony. 





Furthermore, it should be 
recognized that caribou wintering south of the Brooks 
Range may enter the tundra zone earlier than they did 
in 1972, the year on which mest: of the Arctic Gas 
testimony is based. In fact, the testimony and reports | 
bring out the fact that these were unusually late, 
heavy snows in the spring of both 1971 and 1972. 


These were both years in which large segments of popula-| 


tions, perhaps most of the calving animals were in the 


Yukon Territory at calving time. We know that in other 
years most or nearly all the calving has occurred in Alagka. 
For example, as reported by Skoog in 1961, the largest 
calving concentration was located between the Canning 
and the Katakturak Rivers tohwathin 10 to.15.miles 

of the a coast. Although compete details are not 
available it seems likely from his description that 
large numbers of animals were moving on thdtundra and 
entering the calving area quite early in May. The 
timing of such a movement could overlap a scheduled 
demobilization phase. An earlier spring movement such 
as that observed by Munro in '53 could also bring 


large numbers of caribou into contact with pipeline 
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1 construction. Any construction or demobilization or 
2 maintenance activities during pipeline Operation 
3 Occurring in calving or post~calving areas, when 
4 Caribou are there, can be expected to lead to increased 
5 caribou mortality. Desertion of young calves can be 
sae caused by direct human disturbance on the ground or 
a with aircraft, and the Presence of barriers to movement 
8 could cause separation or Slowdown in the rate of move - 
9 ment of calves, especially those born late in the 
10 season. Besides these direct effects, any barrier that 


1i3 decrease optimum utilization of the environment. In a 
13 migratory Species, such as the caribou, optimum use 
14 of the Arctic environment naturally depends upon being i 


the right place at the right time. For example, rapid 


te 
ui 


hel results in retardation or deflection of movement will 
changes in vegetative phenology, take place in spring 

18 caribou take maximum advantage of these changes and the 
19 spatial differences in vegetative pheology. The adaptive 
20 value of appropriately timed movements during the insect 
va season has already been referred to. Bergerude and others 
22| have also emphasized this. Caribou can be expected to be 
23|| present along the tundra portion of the so-called prime 
24} route in maximum numbers during this summer period when 


a compressor station construction and related activities 


Any and early summer. By appropriately timed movements, 
26 are Occurring. 


=| I'd like to, Mr. Commissioner, 

a, elaborate a little bit more on that, but I would like 

29 | to -- my contention is that precise timing and Spatial 
| 


position is more critical for caribou in the calving 
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1 and summer periods than in the winter. For example, we | 
i know from recent work in Alaska and the work of Scotter 
3 | in the Mackenzie Delta that cottongrass, that's the | 
4 Species which I just referred to, forming the major | 
5 part of the calving areas, has high protein content in 

6 | the new growth, that is in the influorescence which I 

7 Showed in the slide, has high protein content in June. | 

8 That is during the calving period. 

9 This value declines during | 
10 the summer. In other words, there's a period of time 
a] when there are maximum nutrient values, in this partic- 
Le ular species on the calving grounds. Another example, 
13 Soviet reindeer biologists have demonstrated very high | 
14 protein values in browse species available to reindeer | 
15 later in the summer. These species would be available 
16 | in the foothills as opposed to the coastal plain, and | 
i? in the mountains. In short, there are very rapid changee 
18 occurring in the availability of various nutrients in | 
4 vegetative forms distrib uted over space and time. 

20 Of course variations in the 

21 precise location of calving concentrations and the 

22 timing of related movements do occur from year to year. 
23 The implication has been made in the applicants reports 
a and testimony that because c aribou accommodate to 

25 variations in natural conditions, they will have no 

| difficulty accommodating to man-made changes in the 

27 environment. This concept is extremely misleading. 

za Anything that interferes with their ability to accommo- 


al date to natural variation will reflect undesirably on 


30 | population productivity. One cannot extrapolate and assu 
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that they will be able to accommodate to natural 
variability plus man-made factors. Environmen tal 
assessments cannot lose sight of the fact that any 
man-caused mortality is supplemental to natural 
mortality. The effects are to be summed and in the case 
of caribou at least, they should not be assumed to be 


density dependent. 


Q Dr. Lent, would younow 
describe the experimen &1 work in Alaska with pipeline 
Simulation? 

A Yes. This experimental 
work with caribou and reindeer was undertaken to 


provide answers relative to design features of an oil 


pipeline , in other words, the Trans-Alaska Pipeline | 
system which I refer to in short as TAPS in the rest 
of my testimony, and also oil feeder pipeline systems | 
and associated structures. However, the general behavil 
-Our insights are applicable to gas pipeline systems 
and are certainly applicable to possible future oil 
developments in the Mackenzie Delita or oil pipelines 
which may parallel proposed gas pipelines. 

Now, the Prudhoe Bay oil field 
is situated on historic range of caribou. The general 
area is an important summer range, insect relief 


habitat,sand iately. calving,.grounds. for a small popula-— 


tion of approximately 3,000 animals. 
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The oilfield is also 
characterized by occasional large scale and intermitten 
movements of thousands of caribou. These movements may 
coincide with major population shifts between the Arcti 
and Porcupine caribou herds, to the west and east, 
respectively. 

We, two pipeline simula- 
tions were constructed at Prudhoe Bay with various 
experimental methods of passage for caribou movements 
on their summer range. Studies of the behavioral 
responses of caribou to the structures were conducted 
during 1971 and 1972 to appraise pipeline design 


features. One of these simulations involved modes of 


construction for small diameter feeder pipelines ae 
adjacent to gravel road pads such as will undoubtedlv | 
form the gathering systems in any Arctic oil and gas | 
field. I should emphasize again that these studies | 
| 
were not designed to answer questions about short or | 
long term effects on caribou populations but rather 
responses to specific structures,particularly crossing 
facilities. I will go into a little more detail on 
the exact nature of these simulations, the epneteiceice 
etc. I think however it is better to leave that until 
we show the film which is coming up because as the 
Saying goes onemoving picture is worth several words. 
However, before showing the 
film, I want to summarize some of the results since 
it may not be possible to do that during the course of 
the film as well. 


The majority of caribou 
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approaching these pipelines in 1971 and '72 showed 
a tendency to avoid the structures. At the simulated 
48-inch pipeline, of a total of 5,599 animals observed 
approaching wthe (structure ian < Vil wand o'3/ 2.994 117.5%) 
used the ramps; that is, used them as crossing facili- 
ties; 273 (4.9%) used the underpasses; and 36 (0.73%) 
passed beneath the fence in order to gain access to the 
opposite side of the simulation, whereas 1,924 (42.4%) |: 
moved to the terminals of the structure. At the 
feeder pipeline mock-up, of 1,362 animals observed at 
the simulation, 92, (6.8%) passed beneath the pipe; 113 
(8.3%) used the low-profile ramp. to cross the pipeline 
129 (9.5%) caribou reversed their movements, whereas 
1,928 (75%) animals moved around the ends of the 
pipeline to the other side. 
Now, I also want to 

add here that the interpretation of our results given 
by Dr. Banfield in his testimony at Whitehorse. That 
appears on Page 7,464 are incorrect. Specifically 

we did not obtain greater crossing success at the 
feeder pipe elevated road simulation. Also, he 
apparently interpreted that this entire simulation 
consisted of four parallel feeder pipes adjacent to 

a road. This again is incorrect as you will see in 
the film. Only part of the simulation was composed of 
four parallel pipes. Most of it contained only one. 

Now, the crossing 

success showed significant positive correlation with 
density of biting insects. That is, the proportion of 
successful crossing to total encounters was highest wit 


movements towards the coast associated with fair weathe 
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and high insect densities in the air. This was 
especially true of ramp use. 

An additional pipeline 
Simulation was constructed on the Seward Peninsula 
where semi-wild reindeer were available all year-round 
as experimental subjects. Thirty-two inch diameter 
dredge pipe was used at this location. An elevated 
Section and a large gravel ramp were constructed. 
Experiments involved both observations of uncontrolled 
movements towards the simulation and attempts to 
force crossing by driving animals towards it. Results 
achieved were generally similar to those obtained at 
Prudhoe Bay. 

Outside of the season of 
insect harassment there was only one occasion when a 
large number of reindeer used the ramp. Drifting 
snow against the cold pipe formed natural ramps which 
were used in winter if the pipe was entirely or nearly 
entirely covered. At other times in winter, the caribo 
appeared to react to the contrast of the black dark pip 
against a white background and stayed farther away than 
at other seasons. 

And I want to add here 
that this is a well-known stimulus contrast effect 
referred to by Geist in his report on harassment; that 
is document number 359. 

The fact that the only 
large group crossing of the ramp occurred on the last 
experimental run suggests a possibility of individual 


habituation. Similarly suggestive results were obtaine 
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at Prudhoe Bay, but this subject requires further 
investigation. 

Where total burial is not 
possible, and again I will repeat of course that this 
was referring to oil pipelines, ramps appear to be the 
preferable method to facilitate crossing of caribou 
Over pipelines. 

On the tundra, underpasse 
are generally avoided and infrequently used by 
caribou to negotiate the obstructions. Ramps of 
circular shape and gradual slope on a six to one ratio, 
are most effective but also require the greatest amount 
of gravel. 

Short sections less than 
100 feet such as; excuse me, short sections with less 
than 100 feet of buried pipe are also likely to have 
limited effectiveness as caribou once moving parallel 
to the RN ier ie pass such gaps and that again 
is illustrated in the film and I think this would be 
an appropriate time to look at a moving picture in real 
live colour:  ~— will ‘try to marrate this film. I 
hope eventually to have a sound track on it but that 
is not available yet. I also want to say that this is 
an amateur production. 


(Film Presentation) 
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| I want to proceed then with 
| some of the recommendations which came out of these 


| Studies. These are slightly modified with a little 


bit of personal input, modified from the reports 





| 
| resulting from these studies. 
| 


(1) Mapping of traditional trail systems from direct 


high altitude photos) and placement of crossing 
facilities accordingly). In other words, it's no good 
building crossing facilities unless you have a pretty 


good chance that caribou are going to be using it. 


river channels, funnelling effects of lakes, etc. in 
placement where distinct trail patterns are not discern- 


ible. 


| these movement pathways as possible. Animals soar oaene| 
ing at acute angles are far more likely to by-pass 
crossing provisions, and this is on the film. 

(4) Placing ramps at locations where animals will 
approach and view the structure from a rise so that, 
they have a view over the ramp before actually crossing 


it; in other words, a chance to see what's on the 





| Other side. 

| (5) Placing small diameter feeder lines in sections 

| alternating on either side of the road, what I calla 
| Sy ee configuration. You can either zig-zag your pipe 
| 


Or you can Zig-zag yur road. These feeder lines then 





would pass under the road through the pad. This helps 





| to avoid situations such as you saw on the film, where 


aerial observation or from aerial photography (including 


(2) Taking advantage of natural terrain features such as 


(3) Placing crossing facility as nearly perpendicular to | 
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animals coming up on the road are blocked from leaving 
by parallel pipe on the opposite side. In’‘such cases 
they frequently move along the top of the elevated 
surface. When the pipe crosses under, they then have 
an opportunity to continue in their preferred direction. 
Avoiding black or very dark colors on structures includ- 
ing pipe will likely to be encountered in snow seasons. 
Visual contrast seems to be disturbing. 
Locating and designing structures so as to minimize 
snowdrifting effects not only to aid human use but to 
reduce the possibilities of entrapment of young calves 
in early summer. 
And that concludes the 
recommendations resulting from this experimental work. 
MR. ANTHONY: Mr. Commissioner, 
I would like to table two reports. One is a report 
entitled: 
"The Reaction of Reindeer to a Pipeline 


Simulation at Penny River, Alaska," 


| 
) 
| 
an interim report by Kenneth M. Child and Dr. Lent 
dated May of 1973. The second being entitled: 

"The reaction of barren ground caribou to 

Simulated pipeline and pipeline crossing 

structures at Prudhoe Bay, Alaska," 
prepared *by Kenneth M. Child. *I“could give ‘these the 
next two exhibit nen 

Mr. Commissioner, I now 

propose to build on what has been said and move to 


a further subject. Would you like us to proceed? 


THE COMMISSIONER: Yes, well 
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certainly. 

M R. ANTHONY: Dr. Lent, would 
you indicate what you feel this Inquiry can learn from 
the Alaska experience with respect to the interaction 


between wildlife and pipeline simulations in pipeline 


experience. 
A Yes, 1a ber very glad to. 
THE COMMISSTONER: LD “youre 
moving onto another subject, do you want to -- were you 


indicating we should adjourn now, or do you want to 
Carry On tonight, or whate 

MR. ANTHONY: Well, I was going 
tO suggest that if you wanted to adjourn before 
completion of the evidence, it would be an appropriate 


Piece to,do this. 


THE COMMISSIONER: Oh, I see. 





Well, maybe we should. Would that be all right, Mr. 
Ryder? 

AL right, so we can finish 
Dr. Lent tomorrow. As he said, he wants to return 
to Alaska. Do you want to start earlier in the morning 
Or what should we do? 

MR. ANTHONY: After Santa Claus 
visits this evening I don't know how we're going to 
be tomorrow morning but I'm prepared to commence at any 


hour convenient, 


THE COMMISSIONER: Well, let's 


make it 9:30. 


(2 PRELIMINARY PLANNING DIAGRAMS MARKED EXHIBIT 388) 
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